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SPECIALIZED 

FILTERS 


That*  low  froquoncy  band  patt  flltor*  aro  hold  to  1  DB  toloranco  This  ultra  low  froquoncy  fillor  ha«  a  band  past  range  of  one  cycle 

at  the  3  OB  croMovor . . . 400  ohm. ..4  flltort  per  7W"  rack  panel.  to  10  cycles  . . .  50,000  ohms  . . .  700  cubic  inches. 


This  600  ohm  miniaturised  1  KC  band  pass  filter  is  housed  in  a  This  600  ohm  miniaturised  low  pass  filter  is  housed  in  a  case 
cose  only  1"  x  IV'  x  2Vi".  only  1"  x  IV'  x  2Vi". 


This  power  line  filter  provides  correct  output  voltages  from  This  band  pass  filter  is  designed  for  sharp  cut-off  at  both  ends  of 

sources  of  50  to  400  cycles ...  noise  attenuation  is  from  14  KC  the  range...  10,000  ohms. ..case  dimensions  1H"  x  2Mt"  x  3V'. 

to  400  MC ...  39  cubic  inches. 
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MOUNTED  IN  fANU 


Th«  Marion  Muhi-Dlalar  Modal  MD>1 
shown  bar#  (niggadiaad  movamant)  is 
availabla  with  fiva  sali-containad  rangas 
in  ▼<dts«  milUamparas,  microamparas 
and  amparas.  It  is  also  availabla  custom* 
anginaarad  to  your  and>product  so  that 
it  may  ba  inMallad  on  your  panal  and 
whan  appropriata  scala  is  salactad  it 
will  automatically  insart  tha  instrumant 
with  appropriata  accaasorias  into  ttaa 
saparata  maasuring  circuits  and/or 
rangas  in  your  aquipmant. 


PATENT  PENDING 


Width  3  li* 
Height  ay** 
Depth  PW 
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FREE  ON  REQUEST 


KENT,  ENGLAND 

MAKERS 


Where  every  detail  matters  •  •  • 


the  high  speeds  encount¬ 
ered  with  turbo-jet  engines,  un¬ 
suspected  blade  resonances  can 
cause  serious  damage.  For  this 
reason  exhaustive  vibration  tests 
must  be  made,  and  the  source 
of  each  vibration  located. 
Leading  British  Aircraft  manu¬ 
facturers  rely  on  the  Muirhead- 
Pametrada  Wave  Analyser  — 
it  gives  then^5^  frequency  and 
V  amplitude  vibration 

'cbn^ponent/qmcklyJlnd  accu- 
measurements 
^/gj^^^oreo^er,  be  made  sub- 
'sterTftklly  iria?*pcndent  of  speed 
Bwmations.  LocMion  of  the 
-'■gOOTee^TvtbmUion  th«t  becomes 
simply  a  matter  of'e^itf^l^ng 
the  measured  frequency  vvtth 
known  engine  data. 

SEND  TODAY 

for  this 

ILLUSTRATED  BROCHURE 

on 

VIBRATION  MEASUREMENT 
AND 

WAVEFORM  ANALYSIS 
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Went  more  information?  Use  post  card  on  lost  page. 


Vibration  Analysis  with  the  MUIRHEAD-PAMETRADA  WAVE 
ANALYSER  at  Armstrong  Siddeley  works,  Coventry 


MUIRHEAD  &  CO.,  LTD.,  BECKENHAM, 

PRECISION  ELECTRICAL  INSTRUMENT 
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FIGURES  OF  THE  MONTH 


Year 

Ago 

RECEIVER 

PRODUCTION 


(Source:  RTMA)  Mar.  '52 

Television  sets .  510,561 

Home  sets .  357,689 

Clock  Radios .  175,169 

Portable  sets .  99,720 

Auto  sets  .  343,314 


RECEIVER  SALES 

(Source:  RTMA) 

Television  sets,  units  . . 

Radio  sets  (except  auto) 

RECEIVING  TUBE  SALES 


(Source:  RTMA)  Mar.  '52 

Receiv.  tubes,  total  units  30,935,220 
Receiving  tubes,  new  sets  19,513,454 
Rec.  tubes,  replacement  7,231,186 
Receiving  tubes,  gov't.  2,776,796 
Receiving  tubes,  export  1,413,784 
Picture  tubes,  to  mfrs.  370,206 


SEMICONDUCTOR  SALES 

(Source:  RTMA) 

Germanium  Diodes 


INDUSTRIAL  Ago 

EQUIPMENT  ORDERS 

(Source:  NEMA)  4th  '51 

Dielectric  Heating .  $620,000 

Induction  Heating  .  $3,400,000 

Welding  Control  $1,430,000 

Other  Electronic  Control  $860,000 

INDUSTRIAL  TUBE  SALES 

(Source:  NEMA)  4th  '51 

Vacuum  (non-receiving)  $14,300,000 

Gas  or  vapor .  $3,170,000 

Phototubes  .  $390,000 

Magnetrons  and  velocity 

modulation  tubes  .  $6,670,000 

>  Gaps  and  T/R  boxes. . .  $2,120,000 


FIGURES  OF  THE  YEAR 

Television  set  production 
Radio  set  production 
Television  set  soles 
Radio  set  soles  (except  auto) 
Receiving  tube  soles 
Cothode-roy  tube  soles 


Previous 

Latest 

Year 

Previous 

Latest 

Month 

Month 

TV  AUDIENCE 

Ago 

Month 

Month 

(Source:  NBC  Research  Dept.) 

Apr.  '52 

Mar.  '53 

Apr.  '53 

Feb.  '53 

Mar.  '53 

Sets  in  Use-total _  16,939,100  22,551,500 

23,256,000 

730,597 

810,112 

402,742 

210,924 

442,101 

275,079 

BROADCAST  STATIONS 

87,711 

177,656 

(Source:  RTMA) 

Apr.  '52 

Mar.  '53 

Apr.  '53 

491,062 

654,367 

TV  Stations  on  Air ... . 

108 

164-r 

179 

TV  Stns  CPs-not  on  air 

0 

255 

264 

TV  Stns— Applications 

536 

639-r 

612 

Feb.  '53 

Mar.  '53 

AM  Stations  on  Air 

2,347 

2,424 

2,430 

537,122 

603,704 

AM  Stns  CPs-not  on  air 

68 

133 

135 

507,527 

516,618 

AM  Stns— Applications 

324 

250 

249 

FM  Stations  on  Air  . 

632 

607 

600 

FM  Stns  CPs-not  on  air 

14 

21 

21 

Feb.  '53 

Mar.  '53 

FM  Stns-Applications 

9 

7 

9 

40,024,475-r 

44,691,200 

27,730,235 

31,367,831 

COMMUNICATION  AUTHORIZATIONS 

9,217,982-r 

9,949,321 

1,449,857 

1,924,191 

974,154 

(Source:  FCC) 

Mar.  '52 

Feb.  '53 

Mar.  '53 

1,393,962-r 

1,682,296 

699,411 

Aeronautical  . 

Marine  . 

Police,  fire,  etc . 

32,176 

34,843 

10,592 

37,825 

39,001 

12,482 

38,822 

39,425 

12,682 

Industrial . 

12,475 

16,002 

16,232 

Mar.  '53 

Land  Transportation  .. 

4,847 

5,636 

5,660 

Feb.  '53 

Amateur  . 

106,832 

116,697 

112,666 

1,466,421 

1,172,475 

Citizens  Radio . 

878 

1,924 

1,980 

Disaster  . 

29 

101 

189 

458 

922 

529 

1,070 

415 

1,094 

Previous 

Latest 

Common  carrier . 

Quarter 

Quarter 

3rd  '52 

4th  '52 

EMPLOYMENT  AND 

PAYROLLS 

$320,000 

$440,000 

(Source:  Bur.  Labor  Statistics) 

Feb.  '52 

Jan.  '53 

Feb.  '53 

$1,760,000 

$2,420,000 

Prod,  workers,  comm,  equip. 

273,100 

410,900-r 

418,700-p 

$1,810,000 

$1,390,000 

Av.  wkly.  earnings,  comm. 

$65.14 

$67.23-r 

$65.93-p 

$920,000 

$970,000 

Av.  wkly.  earnings,  radio 

$61.28 

$63.74-r 

$64.40-p 

Av.  weekly  hours,  comm. 

41.2 

41.5-r 

40.7-p 

Av.  weekly  hours,  radio 

40.8 

40.6-r 

40.5-p 

3rd  '52 

4th  '52 

$10,580,000 

$12,790,000 

STOCK  PRICE  AVERAGES 

$2,950,000 

$570,000 

$3,480,000 

$760,000 

(Source:  Standard  and  Poor's) 

Apr.  '52 

Mar.  '53 

Apr.  '53 

Radio— TV  &  Electronics 

292.5 

310.7 

298,9 

$8,500,000 

$10,.'ri0,000 

Radio  Broadcasters  . 

286.2 

294.3 

290.7 

$1,700,000 

$2,090,000 

p— provisional;  r— revised 

First  Quarter  Totals 

1952  Total 

1952 

1953 

Percent  Change 

6,096,279 

1,324,831 

2,259,943 

+  70.58% 

1 0,934, 872-r 

2,367,800 

3,834,784 

+  61.96 

6,144,990 

1,279,783 

1,780,899 

+  39.16 

6,878,547 

1,505,883 

1,438,871 

—  4.45 

368,519,243 

85,934,322  122,058,756 

+  42.04 

6,120,292 

1,040,829 

2,798,921 

+  168.91 
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HYDROGEN  THYRATRONS  ranging  from  o  few  kilowatts  to  40  megowotts 
produced  from  emergency  development  program  led  by  Signal  Corps  engineers. 
Rapid  expansion  on  M-Doy  is  possible  because  .  .  . 


Keyer  Tube  Resources  Are  Pooled 


International  Hookup 
Televises  Coronation 

BBC  marshals  resources,  picks 
up  $171,500  tab  to  telecast 
ceremony 

An  international  television  net¬ 
work  will  bring  scenes  of  the  June 
2  coronation  of  Queen  Elizabeth  II 
to  viewers  in  Great  Britain,  France, 
Holland,  Belgium  and  Germany. 
The  British  Broadcasting  Corpora¬ 
tion  will  use  20  cameras  manned  by 
101  engineers  and  eight  commenta¬ 
tors  to  give  complete  coverage  of 
the  ceremonies. 

Cameras  will  be  installed  at  sev¬ 
eral  locations  within  Westminster 
Abbey  and  at  four  vantage  points 
along  the  route  of  the  procession. 
The  complete  program  will  last 
seven  hours.  Extra  cost  involved 
in  televising  the  coronation  will  be 
$171,500. 

►  Network — Besides  feeding  the 
British  television  network,  the  sig¬ 
nal  will  be  transmitted  by  micro- 
wave  to  Paris  where  it  will  be  used 
to  feed  the  French  441  and  819-line 
transmitters  after  conversion  from 
the  British  405-line  signal. 

The  French  will  also  provide  a 
microwave  link  from  Cassel,  on  the 
London-Paris  route  to  Lille.  Here 
a  Belgium-Dutch  relay  will  carry 
the  signal  to  Lopik  in  Holland  via 
Breda.  Conversion  to  the  625-line 
•standard  will  take  place  at  Breda 
and  Dutch  transmitters  at  Lopik 
and  Eindhoven  will  broadcast  the 
program  to  Belgian  and  Dutch 
viewers. 

From  Breda  the  625-line  signal 
will  also  go  via  microwave  to 
Cologne  where  it  will  feed  the 
NWDR  television  network  linking 
seven  German  cities. 


In  a  crash  program,  new  tubes 
and  machines  to  build  and  test 
them  were  evolved  together 

To  MEET  an  extreme  emergency 
military  demand,  normal  develop¬ 
ment  and  production  procedures 
were  short-circuited  to  get  keyer 
tubes  for  vital  defense  equipment. 

Late  in  1950  a  review  of  produc¬ 
tion  against  requirements  showed 
hydrogen  thyratrons,  needed  chiefly 
to  pulse  magnetrons  in  radars,  were 
in  short  supply.  The  problem  was 
presented  to  the  Signal  Corps,  and 
a  round-the-clock  program  was 
initiated  at  the  Signal  Corps  Pro¬ 
curement  Agency,  Philadelphia. 

►  Authority — Anticipating  future 
needs,  the  Signal  Corps  group  de¬ 
cided  to  establish  multiple  sources 
for  the  production  of  hydrogen 
thyratrons  in  the  shortest  possible 
time.  To  cover  possible  anti-trust 
violation  suits,  authority  was  ob¬ 


tained  from  the  Attorney  General 
to  allow  pooling  engineering  know¬ 
how  among  competitive  companies. 

At  integration  committee  meet¬ 
ings,  representatives  from  all 
branches  of  the  armed  forces  met 
with  engineers  from  all  the  com¬ 
panies  involved.  According  to 
B.  D.  Aaron,  Signal  Corps  project 
engineer,  “the  most  difflcult 
problem  at  first  was  to  get  them 
to  ask  the  right  questions.  Once 
we  got  past  that,  production  and 
testing  information  and  advice 
were  freely  swapped.”  Engineers 
from  some  companies  toured  other 
companies’  plants,  to  learn  how  to 
make  the  equipment  and  tubes  that 
grew  as  the  program  went  along. 

►  Ad  Lib — There  were  few  speci¬ 
fications  to  guide  the  program  and 
practically  no  prototypes.  Small 
tubes  were  scaled  up  to  big  ones; 
interim  types  were  made  and 
finalized.  Samples  were  flown  to 
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Signal  Corps  Engineering  Labor¬ 
atories  for  aging  and  engineering 
evaluation.  Heavy  equipment  to 
heat,  treat  and  test  the  tubes  was 
built  from  whatever  parts  could  be 
found.  Components  were  flown  to 
a  plant  in  the  middle  west  where  35- 
kva  aging  units  were  designed, 
rushed  into  production  and  shipped 
to  tube  producers.  Other  units  were 
built  in  California  and  air-shipped 
to  reduce  hazards  of  transportation 
damage  and  attendent  delays. 

►  Cooperation — When  a  company 
worked  the  bugs  out  of  its  produc¬ 
tion  problems,  complete  engineering 
speciflcations  were  made  of  find¬ 
ings,  and  copies  were  sent  to  every 
other  company  in  the  program.  En¬ 
gineering  time  for  the  crash  pro¬ 
gram,  and  for  future  production 
programs,  was  thereby  cut  from 
several  years  to  several  months. 

Pilot  plant  production  runs  were 
established  and  contracts  were  writ¬ 
ten  specifying  that  companies  in¬ 
volved  maintain  production  know¬ 
how  and  tooling  for  a  minimum  of 
six  years.  “In  case  M-day  comes,” 
Aaron  said,  “production  can  be  ex¬ 
panded  immediately,  without  wait¬ 


ing  for  contracts  to  be  negotiated, 
bids  to  be  given  and  orders  placed. 
The  machinery  is  all  there,  all  ready 
and  working.” 

Thousands  of  type-approved  thy- 
ratrons  now  roll  off  the  lines,  for 
use  in  the  services’  Skysweeper  AA 
gun,  among  other  things,  and  a 
precedent  for  similar  future  prob¬ 
lems  has  been  established. 

►  Companies — Among  those  manu¬ 
facturers  involved  in  the  hydrogen 
thyratron  program  were,  for 
equipment  production:  American 
Television  Mfg.  Corp.,  Kip  Elec¬ 
tronics,  Chatham  Electronics, 
Douglas  Laboratories,  General 
Electric,  Girdler  Corp.,  Manson 
Laboratories,  Marchant  Research, 
We.stinghouse. 

For  tube  production:  Amer. 
Television  Mfg.  Corp.,  Amperex 
Electronics,  Bomac  Laboratories, 
Chatham  Electronics,  General 
Electric,  K  u  t  h  e  Laboratories, 
Machlett  Laboratories,  Penta  Lab¬ 
oratories,  Radio  Corp.  of  America, 
Sylvania  Electric,  Westinghouse. 

The  companies  included  stretch 
cross  country  from  New  England 
to  California. 


Business  Briefs 


Controls — I^ast  of  price  con¬ 
trols  have  been  dropped  in 
accord  with  Eisenhower’s 
‘orderly  decontrol  of  prices’. 
OPS  plans  June  30  exit. 

Depreciation  —  Treasury  is 
giving  more  liberal  treat¬ 
ment  of  regulations  on  how 
fast  plant  and  equipment 
can  be  written  off  for  tax 
purposes. 

Labor — End  of  price  and 
wage  controls  brought  some 
price  rises,  rumbles  of  reopen¬ 
ing  wage  contract  negotia¬ 
tions.  Unemployment  is  about 
1.8  million,  near  last  year’s  1.7 
million,  but  employment  is  1.8 
million  higher,  which  makes 
the  labor  market  tight.  Mid¬ 


summer  record  of  63  million 
employed  is  expected. 

Buy  American — Enacted  in 
1933  under  outgoing  Hoover, 
the  Buy  American  Act  was  up¬ 
held  by  Defense  Secretary 
Wilson  who  turned  down  Brit¬ 
ish  low  bid  on  Army  contract. 
President  Ei.senhower  backed 
Wilson,  bucked  Dulles  and 
Stassen.  The  law’s  ‘25-percent 
under’  interpretation,  broken 
last  June,  is  holding  again. 

Copper — Price  is  down  to  30 
cents  per  pound.  It’s  a  buyer’s 
market  now;  National  Produc¬ 
tion  Authority  has  stopped 
allocating  the  metal  because 
of  ‘favorable  developments  in 
the  overall  supply.’  Imports 
and  scrap  production  are  up. 


u,  f 1952  CIVILIAN  VS  MILITARY  BUSINESS 
u  I  IIS  ELECTRONIC  MANUFACTURERS) 


INDIVIDUAL  COMPANIES 


DEFENSE  volume  shows  os  .  .  . 


Electronic  Companies 
Size  Up  Military  Sales 

As  defense  spending  cuts  loom 
ahead,  manufacturers  look  at 
military  sales  percentages 

Electronic  manufacturers,  both 
large  and  small,  will  do  well  to  pre¬ 
pare  for  an  increase  in  their  com¬ 
mercial  business  and  a  decline  in 
their  military  production,  Glen  Mc¬ 
Daniel,  RTMA  general  counsel,  told 
west  coast  electronic  manufacturers 
recently.  He  declared  it  appears 
likely  that  military  expenditures 
will  be  reduced  or  stretched  out, 
“but  how  fast  I  don’t  know.  Of  one 
thing  we  can  be  sure,  electronics 
and  aircraft  will  remain  paramount 
in  whatever  armament  program  is 
decided  upon  for  the  years  ahead.” 

►  Ratios — A  survey  of  15  manufac¬ 
turers  in  the  field  reveals  that  de¬ 
fense  sales  in  1952  (black 
columns)  ranged  from  10  to 
90  percent  of  total  net  sales,  with 
an  average  for  the  companies  of  45 
percent.  This  is  lower  than  an  esti¬ 
mate  made  last  year  by  the  Defense 
Department  who  set  military  sales 
at  53.3  percent  of  total  sales  in  1952. 
(Electronics,  p  6,  Aug.  1952)  The 
percentage  was  expected  to  be 
lower  as  the  defense  delivery 
schedule  “stretch  out”  went  into 
effect  last  year. 

^Companies — In  1951,  smaller 
electronic  companies  reported  pro¬ 
portionately  more  military  business 
than  did  large  firms.  But  major 
electronic  manufacturers  indicate 
they  increased  their  defense  busi¬ 
ness  substantially  in  1952. 

Shipments  of  electronic  apparatus 

(Continued  on  page  I) 
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Be  sure  to  get  one  of  these  time-saving  reference  guides  to  Sylvania's 
complete  line  of  TR  and  ATR  Tubes. 

At  a  glance  it  tells  you  about  power  rating  and  frequency,  and  shows  which  tubes 
are  band-pass  and  which  are  tunable.  Color  code  identifies  power  rating 
quickly  and  accurately.  Folds  to  compact,  wallet  size. 

if  your  Sylvania  Representative  can't  supply  you,  mail  the  coupon  for  a  copy  NOW! 


LIGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION  i  oty 


SYIVANI\ 


Sylvania  Boetric  ProrfiKta  Inc. 

D«ft.  31-1004.  1740  irMdway. 

Naw  Yorh  1*.  N.  Y. 

rUoM  Mnd  ma  a  copy  of  Ih#  now  handy  guldo  to  TR  and 
ATR  Tub#*. 


In  Conpdo;  Sylvonlo  Eltctrlc  (Conodo)  Ltd. 
University  Tower  Bldg.,  $t.  Cotherine  Si.,  Monireol,  P.  Q. 
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Wont  more  information?  Um  post  cord  on  kiit  pogo. 


I'-IDkjSTRY  PFPOPT  — Continued 


for  the  armed  forces  by  RCA  were 
approximately  double  those  of  1951. 
Sylvania  estimates  that  28.5  percent 
of  its  net  sales  in  1952  were  ac¬ 
counted  for  by  defense  products, 
nearly  double  1951’s  volume.  Zenith 
also  reported  that  production  and 
shipment  of  material  for  the  mili¬ 
tary  services,  at  a  low  levej  in  1951, 


increased  materially  in  1952  and 
amounted  to  approximately  10  per¬ 
cent  of  the  company’s  net  sales. 

►  Future — A 1 1  h  o  u  g  h  electronic 
manufacturers  are  concerned  about 
the  effect  of  a  military  cut-off  on 
the  industry,  many  would  welcome 
the  return  to  full  civilian  produc¬ 


tion.  Profits  are  higher  and  the 
commercial  sales  outlook  for  1953  is 
very  promising.  Already  most  com¬ 
panies  have  experienced  record  first 
quarters.  But  even  without  top 
civilian  sales  the  present  electronic 
defense  backlog,  which  is  at  a  peak, 
could  carry  the  industry’s  big  vol¬ 
ume  well  into  1954. 


ELECT  RON  IG  RAP  H — Natural  Quartz  Crystals 


RAW  MATERIAL 
IMPORTS  AND  CONSUMPTION 


DOLLAR  VALUE  OP  IMPORTS 


I^raqkH 

GRADE 
IN  1943 


s 

8 
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^ADO  063  MILLION  lb  OF 
SMALL  crystals  RECOVERED 
FROM  SCRAP  ON  HAND 

WHITE  BARS  YEARLY  IMPORTS 
HEXCESS  OVERCONSUMPTION 

WAS  REJECTED  BY  CONSUMER 

OR  WENT  INTO  NATIONAL 
STOCKPILE.  CONSUMER  STOCKS 
OR^OPTICAL  EQUIPMENT) 

BLACK  BARS  YEARLY 
CONSUMPTION  Of  RADIO¬ 
GRADE  QUARTZ 
^TZXWASRADIO-GRADC  IN  1*44, 

^BALANCE  CAME  FROM  STOCKPILE 

PEACE  OR  COLO-WAR  NEEDS  OF 


im 
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In 
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BRCAKDOWN 
29,766,000 
RADIO  OSC. 
93.000 

telepmonc 

RESONATORS 
20.000 
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VJ  DAY 
SEPT  1949 


PRODUCTION  OF 
FINISHED  PLATES 


AVERAGE  NO  OF 
PIEZOELECTRIC  UMTS 
PER  LB  OF  USABlE 
QUARTZ. 

1942-  99 

1943- 163 

1944- 17  0 
1949-10  0 
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Status  of  Quartz  Crystal  Growing  Plants  in  U.S. 


Industry  changeover  to  small 
crystals,  in  plentiful  supply 
from  Brazil,  eases  needs 

Production  plants  for  growing  syn¬ 
thetically  the  wartime  needs  of 
radio-grade  quartz  crystals  could  be 
built  and  equipped  within  a  year  if 
necessary.  It  m^y  be  assumed  that 
military  stockpiling  of  natural  cry¬ 
stals  has  been  geared  to  this  time 
figure,  hence  there  should  be  no 
shortages  even  if  the  Brazilian  sup¬ 
ply  were  cut  off  today. 

Brazilian  domination  of  the 
quartz  market  has  been  a  bugaboo 
for  a  nation  geared  to  the  philoso¬ 
phy  of  always  having  a  second 
source  of  supply.  Most  critical  years 
were  1942  and  1943,  when  U-boats 
were  sinking  supply  ships  in  the 


Caribbean.  An  air  lift  solved  this 
problem.  Tension  eased  further, 
after  the  war,  with  the  announce¬ 
ment  that  Signal  Corps  sponsored 
research  on  quartz  crystal  growing 
had  paid  off. 

►  Change  in  Demand — C  r  y  s  t  a  1  s 
under  200  grams,  considered  as 
scrap  early  in  World  War  II,  now 
serve  because  the  industry  has  be¬ 
come  adapted  to  use  of  finished 
plates  approximately  i  inch  square 
or  round.  Small  natural  crystals 
cost  only  $1.25  to  $4  a  pound,  as 
contrasted  to  $15  and  up  for  the 
pound-size  and  larger  crystals  con¬ 
sidered  necessary  heretofore. 

Small  crystals  usually  have  much 
less  twinning,  hence  give  an  even 
greater  yield  per  pound  despite  in¬ 
creased  geometric  losses.  With 


larger  crystals,  only  30  to  40  per¬ 
cent  of  the  weight  ordinarily  is 
usable  because  of  defects. 

►  Growing  Costs — ^Under  develop¬ 
mental  conditions  at  Bell  Telephone 
Laboratories  and  at  Brush  Labora¬ 
tories,  costs  have  approximated  $50 
per  pound  for  synthetic  crystals. 
With  organized  mechanized  han¬ 
dling  of  the  heavy  autoclaves  for 
loading  and  unloading,  this  co.st 
may  be  better  than  halved  in  full 
production. 

A  further  reduction  in  net  cost 
per  finished  plate  is  possible  because 
synthetic  crystals  are  relatively 
free  from  flaws  and  hence  may  ap¬ 
proach  100-percent  usability  ex¬ 
cept  for  geometric  losses  in  cutting. 
By  varying  growing  time  and 

(Continued  on  page  10) 
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CAPACITORS 


VHF  &  UHF 


X_Jnique  design  possibilil 
petformance  .  .  .  simplifi< 
these  are  but  a  few  of  the 
Ceramic  Capacitors.  In  coi 
filter  applications,  these  w 
higher  self-resonant  frequ 
a  conventional  dielectric  l 
Button  stand-off  types, 
inductance  and  hold  it  at  t 
a  short  and  radially  unifo 
dielectric  button  is  housed 
machine  screw,  or  in  a  trn 
mounting.  Lug  terminals  i 
height  for  short,  uniform 
All  Sprague  button  cap: 
moisture  by  a  high  temper 
rated  at  500  volts  dc . . .  an< 
SL  and  GA  bodies.  A  lettei 
Bulletin  605  brings  comp 
Sprague  Electric  Compan; 
North  Adams,  Massachus 


ies  . . .  better  VHF  and  UHF 
d  equipment  construction — 
;advantages  of  Sprague  Button 
ipling,  bypass,  and  feed-thru 
ifer-dielectric  units  have 
mcies  than  capacitors  using 
ube. 

or  example,  minimize  ground 
fixed  value  while  providing 
m  bypass  to  ground.  The 
in  the  top  of  a  hex  head 
tal  shell  for  ferrule  clip 
ire  located  at  tube  socket 
lead  lengths, 
icitors  are  sealed  against 
iture  plastic  resin  . . .  are 
I  are  available  in  Characteristic 
head  request  for  Engineering 
!etc  details.  Write 
’,  35  Marshall  Street, 


L  I  1.1  1  \  WORLD’S  LARGEST  CAPACITOR  MANUFACTURER 

EXPORT  FOR  THE  AMERICAS  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD.,  NORTH  ADAMS,  MASS,  CABLE  SPREXINT 
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Botch  of  1 1  perfect  1 60-grom  quortz 
crystols  being  unlooded  by  A.  C. 
Wolker  ofter  growing  48  days  in 
4-foot  outoclove  ot  Bell  Telephone 
Lobs  in  Murray  Hill,  N.  J.  Threaded 
cop  is  removed  with  huge  wrench  ond 
chain  hoist,  after  which  welded-steel 
inner  liner  is  sowed  open.  Project  is 
sponsored  by  Signal  Corps  Engineering 
Lobs  of  Fort  Monmouth 


choosing  the  right  angle  for  the 
quartz  seed  plate,  the  synthetics  can 
be  made  almost  exactly  the  optimum 
size  and  orientation  for  cutting  a 
particular  type  of  plate  with  mini¬ 
mum  cutting  waste.  Despite  all  this, 
the  present  cost  of  the  synthetic 
product  is  way  more  than  the  cur¬ 
rent  rate  for  radio-grade  Brazilian 
quartz.  However,  it  is  reasonable 
to  believe  that  large-.scale  commer¬ 
cial  production  eventually  will  be 
feasible  because  of  a  greater  poten¬ 
tial  yield  from  synthetic  quartz. 

In  the  military  picture,  cost  of 
raw  quartz  is  secondary  to  avail¬ 
ability.  This  is  partly  why  the  Sig¬ 
nal  Corps  sponsors  crystal-growing 
research  at  both  BTL  and  Brush 

►  Process  Details — Both  labs  grow 
the  crystals  by  suspending  seed 
plates  in  an  alkaline  solution  be¬ 
tween  360C  and  40()C  and  high  pres¬ 
sure,  with  scrap  natural  quartz  at 
the  bottom.  BTL  uses  a  welded  auto¬ 
clave  at  16,000  lb  per  sq  inch  (Elec¬ 
tronics,  p  96,  April  1951),  and  gets 
about  6  lb  of  quartz  per  month  per 
cu  ft  of  autoclave  space. 

Brush  uses  a  continuously-rocked 
double-chamber  autoclave  at  6,000 
lb  per  sq  inch  (  Electronics,  p  238, 
April  1953),  and  gets  about  the 
same  output  per  cu  ft. 


Broadcasters  Made  Money  In  '52 


Station  revenues  for  1952  are 
5  percent  higher  than  total 
dollar  take  in  1951 

Total  revenue  of  the  radio-broad¬ 
casting  indu.stry  in  1952  amounted 
to  $473.1  million,  5  percent  above 
the  previous  year.  Figures  are 
from  a  preliminary  FCC  report. 
While  7  networks,  including  owned 
stations,  estimated  total  revenues 
of  $101.0  million  or  2.9  percent  be¬ 
low  1951,  more  than  2,300  radio 
stations  estimated  total  revenues  of 
$372.1  million,  an  increa.se  of  7.4 
percent  above  1951.  Thus  radio  in¬ 
come  for  networks  and  individual 
stations  followed  the  same  pattern 
as  did  tv  income  for  networks  and 
individual  stations  in  1952.  (Elec¬ 
tronics,  p  22,  May,  1953) 

Added  to  the  estimated  $336.3 
million  total  revenues  of  tv  broad- 
ca.sters,  the  combined  industry  rev¬ 
enues  in  1952  reached  $809.4  million 
showing  a  marked  increa.se  of  18 
percent  above  1951. 

►  Income  vs  Revenue — Radio  in¬ 
dustry  income  before  federal  in¬ 
come  taxes  rose  to  $62.6  million  in 
1952  after  having  dropped  to  $57.5 
million  in  1951  from  a  peak  of  $68.2 


million  in  1950.  Networks,  including 
owned  and  operated  stations,  esti¬ 
mated  1952  income  at  $11.2  million 
or  11  percent  above  1951.  Total  in¬ 
come  of  2,300  radio  stations  was 
estimated  at  $51.4  million  or  8.4 
percent  above  1951.  The  814  a-m 
stations  licensed  in  1941  and  prior 
years,  comprising  slightly  more 
that  J  of  all  a-m  stations,  accounted 
for  almost  i  of  the  total  revenues 
and  3  of  the  total  income  of  all  a-m 
stations. 

►  TV  vs  Radio — A  total  of  470  a-m 
stations  in  tv  markets  estimated 
their  1952  revenues  at  $171.5  mil¬ 
lion  or  2  percent  above  1951.  In 
non-tv  markets,  1,629  a-m  stations 
estimated  their  total  revenues  at 
$199.6  million,  almost  11  percent 
above  1951.  Increased  total  reve¬ 
nues  in  1952  were  reported  by  about 
three  out  of  five  a-m  stations  in 
the  tv  markets  and  by  four  out  of 
five  a-m  stations  in  the  non-tv 
markets.  Overall,  74  percent  of 
the  total  stations  reported  in¬ 
creased  revenues  in  1952. 

Losses  were  reported  by  15.9  per¬ 
cent  of  the  2,276  a-m  stations.  This 
is  the  smallest  number  since  1946 
when  11  percent  of  the  1,015  then 
operating  were  unprofitable. 


U.S.  Surveys  Labor  Picture 


Number  of  stoppages  has  de¬ 
clined  sharply  since  1950  but 
total  man-days  idle  have  risen 

Trend  in  work  stoppages  involving 
six  or  more  workers  and  lasting  for 
a  full  shift  or  longer  shows  up  in  a 
report  by  the  Labor  Department. 
Last  year  there  were  30  such  stop¬ 
pages  in  the  communications  equip¬ 
ment  field,  radio,  tv,  equipment  and 
parts  manufacturers.  This  was  the 
lowest  number  of  disputes  to  be 
recorded  since  1949.  However,  man- 
days  idle  as  a  result  of  the  30  stop¬ 
pages  totalled  327,000,  the  largest 
number  since  1950  when  total 
reached  368,000. 

Although  the  number  of  disputes 


was  lower,  the  stoppages  evidently 
affected  larger  companies  for  longer 
periods  of  time.  In  1952,  two  com¬ 
panies  in  the  electronics  field  had 
strikes  involving  10,000  or  more 
workers,  while  in  1951  there  was 
only  one  such  stoppage. 

►  Pattern — According  to  the  Labor 
Department,  the  largest  number  of 
w'ork  stoppages  have  been  caused  by 
disputes  over*  wages  and  shorter 
hours.  Other  prevalent  reasons  are : 
union  organization,  working  con¬ 
ditions,  interunion  and  intraunion 
matters. 

Fluctuation,  as  seen  in  total  man- 
days  idle,  seems  to  follow  the  sales 
pattern  of  the  radio-tv  industry.  In 

(Continued  on  pogc  14) 
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Do  you  have 

up-to-the  minute  information 
on  these  14  Centraiah 
electronic  components? 


ELECTRONIC  ENGINEERS 


and  be  first  with  the  newest 


If  you’re  one  of  the  thousands  of  elec¬ 
tronic  engineers  specifying  Centralab 
electronic  components — you'll  want  these 
14  new  bulletins  .  .  .  just  off  the  press. 
Each  contains  essential,  exact  specifica¬ 
tions  for  radio  TV,  UHF  and  VHF  ap¬ 
plications. 

PRINTED  ELECTRONIC  CIRCUITS 

1.  AUDET,  PC- 150  and  PC- 151.  Centralab  s 
audio  detector  plate  for  a-c,  d-c  receiver 
output  stages.  Bulletin  42-129. 

2.  PENDET,  PC- 160.  Remarkably  small  PHC 
consisting  of  4  resistors  and  5  capacitors 
requiring  only  9  connections,  instead  of  the 
usual  18.  Bulletin  42-149. 


3.  Model  7  AMPEC,  PC- 200  and  PC-201.  A 
three-stage  speech  amplifier  smaller  than 
the  cover  of  ordinary  bcKik  matches.  Bulle¬ 
tin  42-1 17R. 

4.  Model  3  AMPEC,  PC-:02  and  PC-204.  Post¬ 
age-stamp  size  three-stage  speech  amplifier 
for  sub-mmiatures.  Bulletin  42-130R. 

5.  PENTODE  COUPLATCS,  PC-90  and  PC-91. 
Even  smaller  than  before.  A  complete  pen¬ 
tode  inter-stage  coupling  circuit.  Bulletin 
42-128R. 

6.  TtlODE  COUPLATES,  PC-70,  PC-71.  PC-80, 
PC-81,  for  inter-stage  audio  coupling  cir¬ 
cuits.  New  space-saving  design.  Bulletin 
42-127R. 

7.  SMALL  PLATE  COMPONENTS.  Tiny  resistor- 
capacitor  combinations.  Seven  plates,  in¬ 
cluding  famous  "Filpec."  fit  scores  of  mini¬ 
ature  applications.  Bulletin  42-132. 


VARIABLE  RESISTORS 

8.  Modal  1  RADIOHMS”.  Smallest  variable  re¬ 
sistor  on  the  market  (only  dia.).  In¬ 
cludes  data  on  new  Hi-Torque  model.  Bul¬ 
letin  42-158. 

9.  Modal  2  EXPRESS  RADIOHM.  Quick-deliv¬ 
ery,  switch-type  variable  resistor.  Shafts 
staked  directly  to  radiohm  on  your  order. 
Bulletin  42-163. 

CAPACITORS 

10.  TYPE  950  HIGH-ACCURACY.  For  exacting 
electronic  applications  in  r.f.  circuits.  Bul¬ 
letin  42-123. 

11.  BUTTON-TYPE  CERAMIC  CAPACITORS.  Five 
different  types,  solder-sealed  for  HF,  UHF, 
VHF  applications.  Bulletin  42-122R. 


■ 
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^  I . . .  write  for  these  14  new  pictorial  technical  bulletins 


I  on  important  Centralab  electronic  developments 
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ADDRESS. 
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A  Division  of  Globe-Union  Inc. 


Milwoukft*  1,  WU. 

in  Conodo,  635  Qu**n  Strt*t  Eotl,  Toronto,  Ontorio 
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12.  STAND-OFF.  Designeil  especially  for  by¬ 
passing  r.f.  circuits  to  ground  in  low- 
power  applications.  Bulletin  42-12 IR. 


You  can  depend  on  Centralab  electronic  com¬ 
ponents  to  maintain  the  high  perfi'c'tion  and 
performance  expected  of  modern  electronic 
gear.  By  having  full  information  at  your  fin¬ 
gertips,  you  can  be  sure  of  keeping  abreast  of 
the  fa.st-changing  electronics  field.  For  your 
convenience,  we've  included  a  handy  coupon. 


□  42-12SR 

□  42-123 


13.  TRANSMITTING.  For  transmitters,  other 
high-voltage  portable  gear.  Extremely 
compact  and  rugged.  Bulletin  42-102R. 


14.  BC  TUBULARS.  New  data  on  dependable 
BC-Hl-KAPS,  long  preferred  for  by-pass 
coupling.  Bulletin  42-3R. 


"JUST  CHECK  THE  ITEMS  YOU  WANT  V 
AND  WE’LL  SEE  THAT  YOU  GET  THEM 
BY  RETURN  MAIL." 


CENTRALAB,  A  Division  of  Globe-Union  Inc. 

914-F  E.  Ktaft  Av«.,  Milwoukt*  1,  Wis. 

□  42-129  □  42-149  □  42-1174 

□  42-1 27R  □  42-132  □  42-158 

□  42-122R  □  42-103R  □  42-121R 


□  42-1 30R 

□  42-163 

□  42-3R 
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Television  Highlights  NARTB  Show 


l’\DUSTRy  REPORT  — Continued 


1950,  big  sales  year  for  manufac- 
y  turers,  man-days  idle  were  highest. 
Then  as  business  slumped  in  1951 
and  regained  in  1952,  man-days  idle 
followed  the  same  course. 

►  1953 — There  have  been  a  number 
of  work  stoppages  in  the  electronics 
industry  so  far  this  year  but  only 
one  of  any  severity.  It  involves 
more  than  10,000  workers  and  sev¬ 
eral  weeks  duration.  But  there  are 
rumblings  of  more  wage  disputes 
in  the  steel  industry  that  could 
affect  electronics. 


Broadcasters  see  3-D  telecast; 
remote  control  and  low-budget 
operation  also  discussed 

Theme  of  the  recent  NARTB  con¬ 
vention  seemed  to  be  “What  else 
can  you  do  with  television?”  The 
1,500  conventioneers  who  crowded 
Los  Angeles’  Biltmore  Hotel  heard 
reports  on  three-dimensional  tv, 
color  tv,  intercontinental  tv  and  tv 
in  a  can.  Low-budget  operation  of 
small-city  television  stations  and 
remote  control  of  a-m  and  f-m 
broadcast  transmitters  were  dis¬ 
cussed  in  several  papers.  Fifty-odd 
suppliers  of  broadcast  equipment 
and  services  exhibited. 

►  Three-D — An  experimental  tele¬ 
cast  over  KECA-TV  ABC-Para- 
mount’s  L.  A.  outlet  showed  dele¬ 
gates  how  the  illusion  of  depth  may 
be  achieved  in  television.  Special 
receivers  at  the  Biltmore  using  two 
picture  tubes  re.solved  thsir  images 
on  a  3  by  4-ft  viewing  screen. 


Viewers  needed  Polaroid  glasses. 

The  emphasis  was  also  on  3-D  at 
the  Statler  where  1,000  SMPTA 
members  concurrently  held  their  an¬ 
nual  confab. 

►  Color — Discussing  the  future  of 
color  television,  RCA’s  General 
Sarnoff  prognosticated  that  once 
the  FCC  authorizes  color  it  will  take 
industry  nine  to  12  months  to  tool 
up  and  produce.  Sarnoff  also  pre¬ 
dicted  the  failure  of  subscription 
television  on  a  national  scale. 

Features  of  the  NTSC  color  tele¬ 
vision  system  were  discussed  in  a 
paper  by  Dr.  W.  R.  G.  Baker  of  GE. 

►  Around  the  World — Interconti¬ 
nental  television  may  be  just  over 
the  horizon  according  to  Neal  Mc- 
Naughtcn,  NARTB’s  engineering 
manager.  High-powered  microwave 
relays  and  submarine  cables  with 
transistor  amplifiers  would  do  the 
trick. 

►  IjOW  Budgets — Reflecting  tele¬ 
vision’s  post-freeze  trek  to  the  hin¬ 
terland,  low-budget  operation  of  a 
small-city  station  was  the  subject 
of  a  panel  di.scussion.  In  the  same 
vein.  Federal  engineers  presented  a 
paper  on  how  to  set  up  a  television 
station  with  two  technicians  while 
GE  demonstrated  a  packaged  tv  sta¬ 
tion  designed  for  one-man  opera¬ 
tion. 

Low-budget  operations,  it  de¬ 
veloped,  are  still  not  low  enough  for 
stations  serving  markets  under 
100,000  population.  Tab  for  essen¬ 
tial  equipment  comes  to  $300,000 
with  yearly  operating  cost  running 
between  $175,000  and  $300,000. 

►  Canned  TV — I  mportance  of 
canned  entertainment  in  post-freeze 
television  was  attested  to  by  at  least 
six  equipment  makers.  General  Pre¬ 
cision,  Standard  Electronics,  Fed¬ 
eral  and  RCA  exhibited  small 
cameras  especially  suited  for  film 
reproduction.  Philco  and  DuMont 
both  introduced  continuous-motion 
film  scanners. 

Reporting  on  his  company’s  sys- 

(Continued  on  pgg*  It) 


Three-Dimensional  Television  Lens 


Wide-angle  lens  giving  1 42-degree  field  of  view,  as  used  of  the  Navy's  Speciol 
Devices  Center,  Sands  Point,  N.  Y.  in  a  gunnery  trainer,  A  television  system 
using  this  wide-angle  lens  ond  a  spherical-screen  projection  receiver  to  provide 
three-dimensional  television  is  presently  under  development  ot  RCA 
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SHOCK  -  VIBRATION 


Simplify  Your  Packing  and 

Protect  Your  Product 

with  Barrymounts 


PHotogroph  cowripiy  of  PHI  ICO  COtPOtATlON,  Covommonf  ond  Indwttriol  Division 

The  problem  of  protecting  delicate  equipment  in  transit  is 
enormously  simplified  by  properly  designed  shock  mounts 
built  right  into  the  packaging.  Barry  shock  mounts,  designed 
for  protection  against  the  severest  shocks  of  military  service, 
have  demonstrated  their  value  in  this  industrial  application. 

Philco  Corporation  has  made  Barrymounts  standard 
in  packaging  design  for  the  entire  Philco  Micro- 
wave  Program,  and  has  shipped  thousands  of 
microwave  equipments  all  over  the  world  without 
the  slightest  damage.  Philco  microwave  equipment 
is  shipped  pre-assemhled,  with  all  the  tubes,  glass 
dessicators,  and  crystals  in  place.  On  arrival,  the 
only  work  required  is  [Kjwering  the  equipment. 

Barrymounts  are  the  modern  method  of  shock  protection.  Let 
them  simplify  your  packaging  problems.  Write  today  for 
more  detailed  information. 


BARRY 


_ 707  PLEASANT  ST^,  WATERTOWN  72^ MASSACHUSETJS _ 

SALIS  RIPRISINTATIVIS  IN 

ttwvp 


ELECTRONICS  — June.  1953 


Want  more  information?  Um  post  card  on  last  poflo. 
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tem  for  recording  tv  programs  on 
tape,  John  T.  Mullin  of  Bing  Crosby 
Enterprises  claimed  the  tape  would 
record  both  sound  and  picture  with 
the  quality  of  a  live  telecast. 

Movies  Triple 
Audio  Facilities 

Newcomer  in  the  3D  held  is 
CfnemaScope,  which  uses  a  65-foot 
wide  screen,  a  single  projector  and 
no  glasses.  Behind  the  screen  are 
three  speakers,  each  with  its  sep¬ 
arate  amplifying  system  and  sound 
track,  to  produce  a  stereophonic 
sound  effect. 

Installation  costs  big  theaters 
about  $10,000,  little  theaters  less, 
according  to  Twentieth  Century- 
Fox.  The  company  expects  12,000 
installations  to  be  made  by  the  end 
of  next  year. 

Expansion  Plans  (or 
Puerto  Rico  Plants 

Subassembly  and  parts  plants 
plow  back  tax-exempt  profits; 
many  new  plants  are  under  way 

Practically  all  of  the  electronic 
plants  established  in  Puerto  Rico  in 
the  last  two  years  are  actively  ex¬ 
panding.  Business  is  good  down 
there,  because  most  of  this  ex¬ 
pansion  money  comes  from  profits 
inflated  by  tax-exemption. 

Figures  tell  the  story;  present 
total  square-footage  of  operating 
plants  is  about  115,000  and  goes  to 
an  estimated  350,000  by  year-end 
for  expanded  and  new  plants  com¬ 
bined.  Total  present  employment 
of  875  correspondingly  jumps  to 
about  3,500.  The  accompanying 
tabulation  gives  the  present  picture 
in  detail,  as  derived  by  combining 
latest  figures  of  Puerto  Rico’s  Eco¬ 
nomic  Development  Administration 
(New  York  City  office:  600  Fifth 
Ave.)  with  observations  made  dur¬ 
ing  editorial  visits  to  operating 
plants. 

►  Profits — There  are  two  methods 
of  showing  a  high  profit  on  elec¬ 
tronic  operations  in  Puerto  Rico: 


ELECTRONIC  PLANTS  IN  PUERTO  RICO 


Name  of  Firm  | 

Location  | 

Started 

Sq  Ft  jEmpI 

Chief  Products 

Ben  Ida  Electronics 

Hato  Rey 

Jan.  '52 

3,500 

— 

Amplifiers  &  record 
players 

Borinquen  Radio  Com- 
ponente  Corp. 

Rio  Piedras 

Future 

■ 

Radio  hardware  & 
structural  parts 

Caribe  Aircraft  Radio 
Corp.  (Related  to 

Coamo 

May  '52 

10,800 

80 

Radar  subassemblies, 
coils  &  filters 

Lavoie  Labs)  I 

Coradel  Mfq.  Co. 

Caguas 

June  '52 

5,000 

Lightning  arresters  & 
lead-ins 

Diversified  Products 

Carolina 

May  '53 

— 

Ceramic  insulators 

Corp. 

Empire  Industries  Inc. 

Bayamon 

Future 

— 

Transformers 

John  Hackes  &  Sie^ler 

Hato  Rey 

Future 

— 

Quartz  crystals 

Hemisphere  Corp. 
(Related  to  National 

Rio  Piedras 

July  '53 

11,000 

30 

Molded  coil  forms  & 
ferrite  cores 

Moldite  Co.) 

Hermetic  Seal  Prod¬ 
ucts  Co.  of  Puerto 

Hato  Rey 

Aug.  '51 

10,000 

110 

Feed-through  insula¬ 
tors 

1  Rico  Inc.  1 

Hycor  Co.,  Inc. 

Vega  Baja 

Nov.  '52 

1,500 

35 

Precision  resistors  & 
toroids 

Intcramerica 

Electronics  Corp. 

Santurce 

Future 

— 

Hearing  aids  &  com¬ 
ponents 

Pamcor  Inc. 

Rio  Piedras 

May  '53 

11,500 

— 

Terminals  &  connec¬ 
tors 

Phillips  Control  Corp. 

San  Juan 

June  '52 

8,000 

50 

Aircraft  relays,  coils 
&  solenoids 

Port  Electric  Corp. 

Catano 

Future 

— 

Radio  tuning  devices 

Radell  Corp. 

San  Juan 

Jan.  '52 

3,250 

70 

Deposited  carbon 
resistors  &  vhf 
coils 

Rectifier  Corp.  of 

Fajardo 

May  '53 

— 

Components 

1  Puerto  Rico 

Rico  Electronics  Inc. 
(Related  to  National 

Vega  Alta 

Jan.  '53 

11,500 

— 

TV  picture-tube 

3uns 

Video  Corp.) 

Sutham  Instruments 

Hato  Rey 

Future 

— 

Scientidc  instruments 

Inc. 

Sylvania  Electric  of 

P.  R.  Inc. 

Rio  Piedras 

Oct.  '51 

37,000 

400 

Mica  punchings, 
tube  parts  &  com¬ 
ponents 

Triplett  Electric  Co  of 
P.  R.  Inc. 

Bayamon 

Apr.  '55 

8,000 

65 

Meters  and  multi¬ 
meters 

Weller  Mfg.  Co. 

Bayamon 

Dec.  '50 

8,000 

60 

Soldering  guns 

Method  1.  Produce  a  product 
having  high  labor  content  and  low 
transportation  cost  (practically 
everything  in  electronics  field), 
placing  emphasis  on  a  topnotch 
labor  training  program,  on  good 
management  and  on  an  incentive 
program  that  rewards  labor  for 
extra  effort.  This  method  takes 
maximum  advantage  of  the  island’s 
45-cent  labor  rate. 

Method  2.  Operate  as  a  small,  new 
firm  which  has  a  low  base  for  U.  S. 
excess  profits  tax  but  is  expanding 
rapidly  because  of  good  manage¬ 
ment  or  because  of  a  secret  process 


or  successful  new  product.  Such  a 
firm  can  take  maximum  advantage 
of  tax  exemption. 

►  Wages — Minimum  wages  for 
labor  in  electronic  plants  are  set  by 
a  committee  of  nine  representing 
management,  labor  and  the  public 
interest  equally.  Applicable  U.  S. 
laws  are  ambiguous  in  specifying 
that  wages  on  the  island  must  not 
be  so  low  as  to  constitute  unfair 
competition  with  U.  S.  labor,  yet 
not  so  high  as  to  diminish  employ¬ 
ment  in  Puerto  Rico.  The  commit- 

(Continued  on  page  18) 
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VARIAC 


.H  Otttsrttak  constt«tio« 

constructwn 

r»imATRAK  bruah-trac  ^  variable 


Variacs  with  Duratrak  have  these  Important  Advantages— 


★  Longer  Life  —  essentially  that 
of  any  fixed-ratio  power  trans¬ 
former 

ir  High  Initial  Surge  Currents  — 

all  VARIACs  with  DURA¬ 
TRAK  will  withstand  ini¬ 
tial  surges  ten  times  their 
rated  current 


★  Overloads  —  safe  allowable  overload 
is  considerably  in  excess  of  that 
possible  with  old-style  VARIACs 

★  Less  Maintenance  —  under  normal  con¬ 
ditions  maintenance  of  these  new 
VARIACs  is  negligible —  the  new 
DURATRAK  is  subjected  to  no 
deterioration  when  VARIACs  are 
operated  within  their  rated  load 


The  new  Duratrak  type 

of  construction  is  found  exclu¬ 
sively  in  VARIACs.  These  units 
set  a  new  standard  in  reliability, 
greatly  improved  performance, 
long  life  and  minimum  of  main¬ 
tenance. 


fi//  III  Coupon  Below  for  Your  Copy  of  the  HEW  VARIAC  BULLET IH 


theJDriginal 
Continuously-Adjustable 
Autotransformer 


GENERAL  RADIO  Company,  275  Massachusetts  Avenue.  Cambridge  39,  Mass. 


Send  me  a  copy  of  the  NEW  Variac  Bulletin  which  describes  | 

the  new  Variacs  with  Duratrak.  | 

riafne . (564) 

j  Company .  I 

I  Street . 
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tee  meets  about  every  two  years, 
and  it  takes  another  year  to  put  a 
wafire  change  into  effect. 

For  the  electronics  industry,  the 
present  minimum  is  45^  an  hour. 
In  well-established  plants,  merit 
raises  may  bring  this  as  high  as  58^ 
an  hour  for  assembly-line  workers, 
with  group  leaders  (supervising 
about  12  workers)  making  $150  to 
$325  a  month.  Machine-shop  and 
maintenance  electrician  rates  are 
754  to  S04  an  hour. 

►  Taxes — Present  laws  provide 
complete  exemption  from  insular 
taxes  until  1959.  A  new  law  now 
under  consideration  will  give  each 
new  plant  10  full  years  of  exemp¬ 
tion.  To  show  maximum  untaxed 
profit,  busine.ss  transactions  must 
be  completed  in  Puerto  Rico.  Most 
firms  achieve  this  by  pricing  their 
products  FOB  San  Juan. 

►  Productivity  —  A  government 
survey  of  five  electronic  plants  in¬ 


dicated  that  after  an  average  of 
8i  months  of  operation,  worker  pro¬ 
ductivity  was  95  percent  of  that  in 
mainland  plants  and  quality  of  out¬ 
put  was  88  percent  of  U.  S. 
standards.  Most  of  the  workers 
involved  had  not  worked  in  a 
factory  before,  but  had  high  manual 
dexterity.  Individual  firms  have 
achieved  as  high  as  120  percent  of 
mainland  productivity  on  repetitive 
high-speed  manual  operations. 
Temperature  and  humidity  are 
more  comfortable  than  around  New 
York  City  even  in  summer,  hence  do 
not  affect  production. 

Productivity  of  native  workers 
is  a  function  of  training,  manage¬ 
ment  and  choice  of  human  material, 
just  as  anywhere  else.  One  firm 
uses  with  excellent  success  a  modi¬ 
fied  piecework  incentive  program 
based  on  three-month  output  rather 
than  daily  output.  If  a  worker 
attains  the  norm  at  the  end  of  three 
months,  he  gets  a  raise;  if  not,  he 
gets  fired. 


World  Radio  Output  Increases 


Radio  receivers  are  still  the  number 
one  electronic  product  throughout 
the  world  despite  substantial  gains 
made  by  tv  abroad.  The  statistics 
from  the  United  Nations  show  that 
more  than  181  million  radio  sets  are 
in  use  today,  a  probable  retail  value 
of  over  9  billion  dollars.  By  conti¬ 
nents,  as  indicated  in  the  chart, 
North  America  has  more  radio  sets 
in  use  than  the  rest  of  the  world 
combined. 

In  terms  of  receivers  per  1,000 
inhabitants,  the  U.  S.  again  leads 
with  620,  followed  by  Sweden  with 
301  and  the  Falkland  Islands  in 
South  America  with  800.  Two  coun¬ 
tries  where  set  saturation  is  of  no 
concern  are  French  Equatorial 
Africa  and  Tanganyika,  each  with 
0.2  radios  per  1,000  inhabitants. 

►  Production — Although  17  coun¬ 
tries  in  the  world  produced  radios 
in  the  past  4  years  only  11  reported 
complete  production  figures  to  the 
UN.  Excluding  the  U.  S.,  the  rest 


of  the  world  produced  4.5  million 
radios  in  1949,  5.7  million  in  1950 
and  6.3  million  in  1951,  the  latest 
reported  year.  U.  S.  production  of 
radios  during  these  years  was 
nearly  double  the  rest  of  the  world’s 
output  in  each  year. 

Germany  was  second  biggest  pro¬ 
ducer  in  1951  with  2.2  million  re- 


Germany  gets  set  to  top  the  European 
bicycle  market  with  this  $11.40  bike 
radio.  Loudspeaker  is  built  into  the 
lamp  housing.  Two  dry  cells  fit  under 
the  saddle 

ceivers  that  year,  almost  double  its 
production  of  1.1  million  in  1949. 

The  United  Kingdom  followed 
Germany  with  an  output  of  2.1  mil¬ 
lion  sets  in  1951  compared  to  1.3 
million  in  1950  when  she  was  the 
world’s  second  place  producer. 

Of  11  countries  reporting,  only 
Canada,  Japan,  Norway  and  Yugo¬ 
slavia  experienced  a  decline  in  set 
production  between  1949  and  1951. 
India,  Austria,  Denmark,  Germany, 
Iceland,  United  Kingdom  and  Aus¬ 
tralia  were  all  on  the  upswing. 

Loudspeaker  Business 
Follows  New  Trends 

Volume  this  year  is  expected 
to  reach  22.5  million  units,  a 
3.2  million  gain  over  1952 

Rtma  recently  estimated  in  a  re¬ 
port  to  NPA  that  1953  loudspeaker 
production  would  total  22.5  million 
units  compared  with  18.8  produced 
in  1952,  The  average  weight  of  an 
Alnico  5  magnet  per  speaker  is  li 
oz,  so  this  year  the  industry  will 
need  approximately  2.1  million 
pounds  of  Alnico  5  material. 

The  increase  over  1952  produc¬ 
tion  is  believed  due  to  the  opening 

(Continued  on  poge  20) 
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mw 
OL-«2i1 
POWI 


Makes  SUPER-POWER  availoble  to  TV  Transmitter  Designers! 


Two  GL*6251’s  in  your  new  v-h-f  cir¬ 
cuit  will  boost  E.  R.  P.  to  the  full  au¬ 
thorized  316  kw! 

Here’s  a  plus:  only  5  kw  is  needed  to 
drive  a  pair  of  these  high-gain  tetrodes! 
Low-power  TV  transmitters  now  on  the 
air— by  adding  an  amplifier  stage  with 
two  GL-625 1’s  — can  increase  signal 
strength  to  top  levels  at  moderate  cost. 
Manufacture  and  sale  of  these  amplifier 


circuits  to  TV  stations,  is  a  profit  oppor¬ 
tunity  for  you  second  only  to  that  from 
applying  GL-625 1’s  in  new  high-power 
v-h-f  transmitters,  where  your  customers 
require  maximum  E.  R.  P.  from  the  start. 

GL-625 1  is  the  big  new  tube  for  your 
big  jobs!  Get  complete  information  about 
this  SUPER-POWER  tetrode  from  Tube 
Department,  General  Electric  Company, 
Schenectady  5,  New  York. 


FOR  THE  FIRST  TIME 

2SKW 

AT 220  MCI  S 


SUPtt-POW®!  25  kw  output  at  sync, 
peak  level. 

low  OMVII  10-to-l  tube  gain. 

AU  V-M-f  TV  tANOSI  220-mc  fraquency 
at  max  ratings. 

UlTRA-liOimNI  Ring-seal  design;  ce* 
nunic  construction. 

COMPACTI  Approx.  14"  high. 


UI'IA* 


GENERAL  ELECTRIC 


POP T--r^  Continued 


of  new  tv  areas  and  a  lack  of  fin¬ 
ished  set  inventory  in  the  hands 
of  the  industry. 

►  Market — Approximately  7  mil¬ 
lion  units  will  jfo  to  tv  set  producers 
and  ab<)ut  8  million  to  radio  manu¬ 
facturers,  if  predictions  hold  true. 
Remaininsr  sales  will  be  split  up 
among  hi-fi,  industrial,  military  and 
replacement  markets. 

►  Product — Some  manufacturers 
see  an  increasing  trend  in  radio 
and  tv  set  design  toward  smaller 
sets,  fewer  combinations,  more 
table  models.  This  means  smaller 
loud  speakers  and  smaller  dollar 
volume  per  unit  for  companies. 

However,  other  loudspeaker  man¬ 
ufacturers  are  optimistic  because 
of  the  accelerating  hi-fi  trend  which 
has  made  the  public  more  fidelity 
conscious  and  has  resulted  in  a 
noticeable  increase  in  sales  of  heav¬ 
ier  and  larger  units.  It  had  also 
caused  some  set  manufacturers  to 
equip  combination  sets  with  larger 
cones,  the  12  inch  instead  of  the  10 
inch,  despite  higher  cost. 

Manufacturers  are  now  using 
larger  loundspeakers  in  their  port¬ 
able  lines.  Motorola,  with  its  new 
design  that  incorporates  the  magnet 
and  a.saociated  components  within 
the  cone,  now  is  able  to  u.se  a  7-inch 
loud  speaker  in  place  of  a  4  inch 
(Electronics,  p  8,  May,  195:i). 


Meters  Fluid  Flow 


Flowobility  of  a  fluid  is  measured  in¬ 
stantly  and  continuously  with  this  new 
instrument  for  industry  ond  the  medi¬ 
cal  profession.  A  small  ultrasonic  sens¬ 
ing  probe  is  applied  to  a  blood  sample 
while  an  electronic  computer  and  re¬ 
corder  chort  how  fost  a  clot  is  formed 


PLOT  of  output  indexes  shows  electronics  out  in  front.  On  page  4  of  each  issue  .  .  . 

New  'Figures'  Show  Business  Trends 


Cumulative  totals  on  page  4 
of  each  issue  compare  current 
and  previous  year's  output 

Recently  added  to  the  regular 
‘Figures  of  the  Month'  page  of 
F]lectronics  is  a  new  subdepart¬ 
ment  called  ‘Figures  of  the  Year'. 
The  statistics  printed  each  month 
under  this  heading  show  at  a  glance 
cumulative  monthly  conditions  in 
the  electronics  business  as  com¬ 
pared  to  the  same  time  last  year. 

This  month's  totals  show  a  sig¬ 
nificant  increase  in  general  produc¬ 
tion  and  sales  for  the  first  quarter 
of  '53  as  compared  to  '52.  Cathode- 
ray  tube  production  almost  tripled, 
with  an  increase  of  168.91  percent 
over  last  year.  Radio  and  television 
set  production  remained  high. 

►  Output  Index — The  ‘Electronics 
Output  Index’  (also  on  page  4) 
continues  to  reflect  a  healthy  situa¬ 
tion  in  the  industry.  As  shown  in 
the  accompanying  chart  comparing 
the  electronics  index  with  similarly 
compiled  statistics  on  industry  in 
general,  output  of  electronics  goods 
has  increased  about  100  percent 
since  1947,  while  increase  in  gen¬ 
eral  industry  amounts  to  around 
25  percent. 


Computed  largely  from  Bureau 
of  Labor  Statistics,  the  Output 
Index  shows  activity  in  both  mili¬ 
tary  and  commercial  electronics.  A 
slight  drop-off  may  be  expected  dur¬ 
ing  summer  months  as  the  Ameri¬ 
can  public  turns  to  trout  lines. 

Financial  Roundup 

Outstanding  gains  for  the  first  3 
months  of  1953  compared  to  the 
same  period  last  year  were  regis¬ 
tered  by  companies  in  the  elec¬ 
tronics  field.  National  City  Bank  of 
New  York  reports  that  total  net  in¬ 
come  in  the  first  quarter  for  23 
companies  was  $78.3  million  com¬ 
pared  to  $54.4  million  in  1952,  a 
44-percent  increase.  Profit  reports 
by  individual  companies  in  the  first 
3  months  of  this  year  are  as 
follows : 

Net  I’rolit  (3  mos.) 

Company 

Admiral  . 

CBS  . . 

IIofTman  . . 

IBM  . 

Mafrnavox  .... 

Minn.  Hoiieyw 

Motorola  _ 

RCA  . 

Raytheon  _ _ 

Sylvanla  ..... 

TelAulojrraph 

Tiinsr  Sol  _ 

Zenith  . 

►  Securities — Computer  Manufac¬ 
turing  Corp.  filed  with  SEC  cover- 

(Continued  on  page  22) 
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OMNIRAHGE  NAVIGATION  RECEIVER 


Is  the  Heart  of  the  Famous 
Collins  Navigation  System 


Th*  Collins  51R-3  Navieration  Receiver  is  typical  of  the 
outstanding  developments  of  the  Collins  Radio  Company 
for  aviation,  navigation,  and  communication.  It  is  in 
wide  use  among  airlines,  private,  and  military  planes. 
With  accessories,  it  is  the  heart  of  the  Collins  navigation 
sptem  to  which  is  entrusted  the  efficient  and  safe  opera* 
tion  of  every  type  aircraft. 


Play  a  Vital  Role 


Midland  Crystals  are  entrusted  with 
the  exacting  job  of  frequency  control 
in  the  Collins  51R-3.  Thirty-four  crys¬ 
tals  provide  complete  280-channel  cov¬ 
erage.  In  such  critical  service,  there 
can  be  no  compromise  with  quality, 
precision,  and  undeviating  perform¬ 
ance  under  every  operating  stress. 

Midland  Crystals  measure  up  to  Col¬ 
lins’  strict  standards  because  every 


one  of  the  millions  of  Midland  Crys¬ 
tals  in  use  today  is  a  product  of  Mid¬ 
land  Quality  Control.  This  is  the  sys¬ 
tem  by  which  every  crystal  is  constant¬ 
ly  checked  and  tested  at  every  step  in 
processing.  Midland  employs  the  high¬ 
est  technical  skill  and  finest  produc¬ 
tion  facilities  known  ‘to  the  industry. 
It  is  your  assurance  of  completely  de¬ 
pendable  crystal  performance. 


MANUFACTURING  COMPANY,  INC. 

3155  Fiberglas  Rood  •  Kansas  City,  Kansas 


WORLD'S  LARGEST  PRODUCER  OF  QUARTZ  CRYSTALS 


ELECTRONICS  — 7u»e,  J953 
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INDUSTRY  REPORT  — Continued 


intr  150,000  shares  of  common  stock 
par  10  cents  to  be  offered  at  $1  per 
share.  Net  proceeds  will  be  used  for 
workinjr  capital  and  for  general  cor¬ 
porate  purposes. 

General  Electric  proposed  a  stock 
option  plan  for  key  employees.  Par¬ 
ticipants  selected  will  be  priven  the 
rij?ht  to  purchase  GE  common  stock 
of  no  par  value  at  100  percent  of 
the  fair  market  value  on  the  date 
the  option  is  granted. 

Restricted  stock  options  may  be 
granted  by  GE  to  from  700  to  1,200 
employees  for  the  purcha.se  of  not 
more  in  grand  total  of  1.4  million 
shares  of  common  stock.  The  stocks 
would  be  taken  from  unissued  com¬ 
mon  .stock  of  which  there  are  6,154,- 
073  shares.  Proceeds  of  the  sales 
will  go  into  general  funds. 


RCA  placed  privately  with  a 
group  of  institutional  investors  $10 
million  in  33-percent  promissory 
notes  due  May  1,  1977,  bringing  to 
$40  million  the  amount  borrowed 
under  a  $50  million  credit  .set  up  in 
F'ebruary,  1952.  Proceeds  are  to  be 
used  for  working  capital  and  to 
take  care  of  increased  volume  of 
defense  business. 

We.ston  Electrical  Instrument 
Corp.  registered  with  SEC  covering 
107,055  shares  of  its  capital  stock, 
$12.50  par,  to  be  offered  for  sub- 
.scription  by  stockholders  at  the  rate 
of  one  new  share  for  each  3  shares 
held  on  the  record  date.  The  com¬ 
pany  will  u.se  $2  million  of  the  pro¬ 
ceeds  to  reduce  bank  loans.  The  bal¬ 
ance  will  be  added  to  general  funds 
of  the  company. 


Hedging  Plan  Bolsters  Lean  Years 


Electronic  manufacturers 
evaluate  selling  costs  and  plans 
to  increase  sales  effectiveness 

Analysis  of  the  selling,  general  and 
administrative  expen.se8  of  13  elec¬ 
tronic  manufacturers  for  the  past 
ten  years  indicates  that  companies 
are  spending  more  for  total  sales, 
the  expenditure  last  year  reaching 
the  highest  point  since  1943.  But  in 
1952,  as  a  percentage  of  net  sales, 
which  also  reached  record  highs, 
sales  expen.ses  declined. 

►  Strategy — Selling  costs  have  fol¬ 
lowed  a  fairly  stable  path  since 
World  War  II  because  many  elec¬ 
tronic  manufacturers  allocate  sales 
budgets  by  a  set  percentage  of  sales 
and  spend  more  for  sales  when  they 
are  at  a  peak. 

With  defen.se  cuts  and  tougher 
competition  just  ahead,  electronic 
manufacturers  are  taking  another 
look  at  this  concept  of  tying  ex¬ 
penditures  to  sales,  in  an  effort  to 
get  more  effective  u.se  out  of  their 
funds. 

►  New  Approach — One  plan  for 
better  sales  spending  was  recently 
advanced  by  Gwilym  A.  Price,  presi- 


ELECTRONIC 
EXPENSES  AND  SALES 
FOR  13  COMPANIES 


_ 
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dent  of  Westinghou.se.  He  propo.ses 
a  tax  law  that  will  permit  com¬ 
panies  to  .set  up  funded  promotional 
reserves  as  tax-exempt  costs  in  gootl 
years,  for  spending  in  lean  years. 

►  Price  Plan — “The  tax  deduction- 
re.serve  plan  would  overcome  this 
normal  tendency  to  reduce  sales 
budgets  when  sales  were  low.  Un¬ 
der  such  a  plan,  the  Treasury  would 
allow  a  company  with  a  pa.st  history 
of  spending  on  sales  and  market  de¬ 
velopment  to  deduct  tax-free  a  cer¬ 
tain  percentage  of  its  gross.  The 
com|)any  would  spend  this  money 
for  defined  objectives,  under  ap- 
|)roved  conditions  within  a  certain 
period.” 


Station  Power  Gains 
Extend  TV  Markets 

Important  to  televison  receiver 
.sales  are  existing  tv  markets  in 
which  stations  have  upped  their 
power  and  increased  coverage.  Since 
June  1,  1951,  over  60  tv  stations 
have  improved  their  facilities  affect¬ 
ing  over  half  the  country’s  markets. 
NBC  alone  reports  that  41  of  its  tv 
affiliates  have  boosted  power  since 
then. 

►  Markets — Although  extension  of 
coverage  in  terms  of  homes  and 
audience  is  difficult  to  a.scertain,  set 
manufacturers  agree  that  in  old 
markets  improved  transmission  by 
tv  stations  has  provided  a  stimulant 
to  business  and  has  increased  fringe 
.sales  ju.st  as  improved  tv  receivers 
did  in  the  past.  It  is  estimated  cov¬ 
erage  increased  5  to  10  miles  in 
many  markets. 

►  Future — A  number  of  tv  stations 
plan  power  increases  in  the  near 
future  and  have  FCC  okays.  Appli¬ 
cations  by  19  other  stations  are 
pending  approval.  Markets  expected 
to  get  power  boosts  in  the  near 
future  are:  Boston,  WNAC-TV; 
Cincinnati,  WLWT;  Columbus, 
WLWC;  Buffalo,  WBEN-TV;  Aus¬ 
tin,  Texas,  KTBC-TV. 

Transistor  Improvement 
Promises  Bright  Future 

Hermetic  sealing  and  use  of 
new  materials  may  eliminate 
moisture  and  temperature  bugs 

Stkady  progrkss  is  being  made 
toward  solving  the  moisture  prob¬ 
lem  and  other  troublesome  factors 
in  transistors.  In  an  announcement 
by  Zenith  it  was  revealed  that  that 
company  had  been  unable  to  make 
transistors  stand  up  under  hearing- 
aid  conditions.  It  was  reported  that 
the  transistors  they  tried  failed 
rapidly  in  service,  evidently  due  to 
high  moisture  conditions  prevalent 
near  the  body  where  hearing  aids 
are  normally  worn. 

Hermetic  .sealing  promises  to  be 
a  virtual  cure-all  for  the  moisture 
problem.  One  company,  CBS-Hy- 

(Continued  on  page  24) 
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CHOOSES 


:  PANELYTE® 

^  THE  STRUCTURAL  PLASTIC 


because  PANELYTE  has  ALL  3! 
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FULL  RANGE  OF  FINEST  QUALITY  LAMINATE . . . 

With  phenolic,  meUmine  and  silicone  resins.  Includes  insulation  for 
radio,  TV  and  other  electronic  purposes.  In  sheets,  rods,  tubes,  molded 
specialities,  fabricated  parts. 

OTHER  PANEIYTE  PRODUCTS 


1.  HIGHEST  STRENGTH 

2.  DIMENSIONAL  STABIUTY 

3.  GOOD  ELECTRICAL  PROPERTIES 

For  the  tuning  drive  shafts  in  the  ARN/6  Radio  Compass — 
used  in  military  and  commercial  aircraft— Bend ix  made  a 
wise  choice. 

Bendix  selected  Panelyte — 12*  shafts  made  of  Grade  170 
Continuous  Glass  Cloth.  TTiis  phenolic  laminate  withstands  high 
torque  loads — is  stable  under  varying  changes  of  temperature 
and  humidity.  Moisture  absorption  is  only  0.1%.  EWtrical 
properties  are  excellent. 

Two  Panelyte  shafts  are  used.  One  passes  through  and  tunes 
the  five  intermediate  frequency  circuits.  The  other  passes 
through  and  tunes  all  of  the  r-f  circuits. 

Other  Panelyte  Glass  Base  grades  include  the  following: 

ORAOE  120,  Staple  glass  cloth,  phenolic  resin, 
heat  resistance. 

ORADE  130,  Continuous  glass  cloth,  silicone  resin, 
high  heat  resistance. 

ORADE  13S,  Staple  glass  cloth,  silicone  resin, 
high  heat  resistance. 

ORAOE  140,  Continuous  glass  cloth,  melamine  resin, 
arc  resistance,  high  strength. 

ORADE  601,  Glass  mat,  polyester  resin  (reinforced  plastic). 

Let  us  send  you  a  free  sample  of  Panelyte.  Or  a  free  copy  of  the 
Panelyte  Inoustrial  Catalog.  Or,  perhaps,  you  would  like  to  talk 
with  a  Panelyte  Engineer.  Let  us  send  you  any,  or  all  three — 
without  obligation,  of  course. 


1.  DECORATIVE,  for  table-tops,  work  surfaces,  wall  covering, 
etc.,  in  sizes  up  to  4'  x  10'. 

2.  MOLDED  LAMINATED  PARTS— refrigerator  inner-door  panels, 
breaker  strips,  specialty  molded  items,  breaker  frames. 

3.  INJECTION  MOLDINGS— 32,  48,  60,  200  oz.  capacity.  Tele¬ 
vision  masks,  refrigerator  parts,  industrial  items,  etc. 

4.  REINFORCED  PLASTICS— sheets,  fabricated  parts. 


DIVISION 

ST.  RiGIS  PAPER  COMPANY 
230  Pork  Av«nw«,  N«w  York  17,  Now  York 
OMcoi  m  Prmcijpal  CKioi 


Simply  50nd  in  Coupon  Today 
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■  PANELYTE  DIVISION  •  ST.  REOIS  PAPER  CO. 

S  230  Pork  Avofiuo,  Now  York  17,  Now  York 
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Defense  Contract  Rules  Revised 


''JD^STRr'  REPORT  — Contmuco 


tron,  has  already  announced  her¬ 
metically-sealed  transistors,  and 
several  of  the  larger  transistor 
makers  indicate  plans  to  do  likewise 
in  the  very  near  future.  The  seal¬ 
ing  process  involves  potting  the 
transistor  in  a  tiny  (but  so  far 
costly)  can  equipped  with  a  glass 
seal. 

►  Other  Developments — Better  and 
less  expensive  transistor  materials 
appear  to  be  the  goal  of  numerous 
research  programs,  some  of  which 
are  bearing  fruit.  Battelle  Memor¬ 
ial  Institute  announced  successful 
tests  on  a  compound  of  aluminum 
and  antimony  for  transistors.  Pre¬ 
liminary  tests  show  possibility  of 
characteristics  superior  to  german¬ 
ium  and  silicon  where  operation  at 
high  temperatures  is  contemplated. 
A  further  advantage  lies  in  the  low 
cost  of  AlSb — a  half  ton  costs  about 
as  much  as  a  pound  of  germanium. 

Transistor-pure  silicon  may  also 
become  cheaper  and  available  in 
greater  quantities  as  a  result  of  a 
new  manufacturing  process  devel¬ 
oped  by  du  Pont.  This  new  source 
will  also  help  raise  power  and 
temperature  limits  for  transistors, 
because  silicon  functions  as  a  semi- 
C(»nductor  as  high  as  400  F. 


Administration  jettisons  broad* 
base  procurement  policy;  elec¬ 
tronics  may  be  exception 

Future  defense  contracts  will  be 
awarded  to  the  companies  that  can 
handle  them  best  and  cheapest  and 
not  necessarily  to  the  firms  or  areas 
that  need  them  most.  Thus  Deputy 
Secretary  Roger  M.  Kyes  announced 
a  reversal  of  the  Defense  Depart¬ 
ment  policy  of  spreading  the  work 
thin.  Concurrently,  the  department 
announced  that  procurement  would 
be  placed  in  the  hands  of  manage¬ 
ment  men  from  industry.  Presum¬ 
ably  the  Small  Defense  Plants  Ad¬ 
ministration  will  expire  quietly 

►  I.,oophole — Electronics  manufac¬ 
turers  will  probably  not  be  affected 
greatly  by  the  new  policy.  Kyes 
stated  that  marginal  producers  may 
still  get  contracts  when  the  item 
manufactured  is  hard  to  get,  in 
short  supply  or  where  the  Defense 
Department  wishes  to  keep  the  line 
open.  Electronic  equipment  gen¬ 
erally  falls  into  these  categories. 


More  significant  is  that  the  for¬ 
mer  broad-base  policy  had  little 
effect  on  the  electronics  industry. 
Much  lip  service  was  paid  to  aiding 
small  business  but  a  small  business 
was  defined  as  one  employing  500 
workers  or  less,  scarcely  called 
small  in  the  electronics  industry. 

►  Broad  Base — Figures  supplied 
by  the  New  York  office  of  the  Sig¬ 
nal  Corps  Supply  Agency  show  that 
from  August  1952  until  March 
1953  this  office  let  $780,903.17 
worth  of  contracts,  each  under 
$1,000.  Small  business  received  a 
little  more  than  half  the  work. 

During  the  same  period,  the  small 
business  specialist  at  the  Signal 
Corps’  New  York  office  serviced 
8,947  firms  and  assisted  small  busi¬ 
ness  in  obtaining  $6,372,855  worth 
of  contracts  over  $1,000. 

Radio  Networks 
Continue  to  Expand 

Webs  are  bigger  than  ever 
despite  inroads  of  television; 
local  sponsorship  a  boon 

A  GLANCE  at  the  chart  (next  page) 
proves  network  radio  is  bigger  than 
ever  and  apparently  still  growing. 
Latest  figures  give  total  outlets  as 
follows :  NBC,  206 ;  CBS,  217 ;  ABC, 
355  and  MBS,  562. 

One  reason  advanced  for  the 
growth  of  network  radio  in  the  face 
of  television’s  inroads  against  the 
listening  audience  is  that  the  net¬ 
works  are  acquiring  a-m  outlets 
primarily  for  television  CP’s.  In¬ 
dependent  a-m  stations  in  new  tv 
areas  have  found  network  affiliation 
essential.  Another  powerful  in¬ 
ducement  to  independents  is  net¬ 
work  policy  of  making  national 
shows  available  for  local  sponsor¬ 
ship.  Mutual  has  expanded  heavily 
in  non-tv  areas  and  has  found  big- 
league  baseball  especially  world- 
series  coverage  an  attractive 
feature. 

Radiomen  in  general  seem  con- 

(Continned  on  page  26) 


Aviation  Weather  Broadcasts  Sav^e  Talk 


Forecaster  at  La  Guardio  Field  reads  latest  information  onto  magnetic  tape 
(right)  which  repeots  five-sector  forecasts  er>dlessly  via  relay  transmitter  (left) 
until  next  hourly  forecast  is  recorded.  Main  transmitter  in  Manhattan  broad¬ 
casts  dato  on  162.55  me  from  6  am  to  6  pm,  KW035 
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Your  parts  can  be  run  on  the  equipment 
that  produces  the  desired  volume  at  lowest 
cost.  We  have  the  most  complete  automatic 
press  facilities  in  the  industry. 


Press  equipment  ranges  from  snxiil 
tabletting  presses  to  100  ton  hydraulics  and 
includes  several  high  speed  rotaries.  Any 
one  of  these  rotaries  can  produce  up  to 
1 ,800,000  a  day  of  small,  simple  parts. 


You  can  choose  the  AISiAAag  ceramic 
composition  with  the  physical  characteristics 
best  suited  for  your  requirements.  Property 
chart,  free  on  request,  gives  characteristics  of 
the  many  compositions  available. 

Engineering  advice  is  available  on  request. 


AISiMag  die  pressed  ceramics  are  uniform 
physically  and  dimensionally.  This  speeds  ^ 
assembly,  assures  dependable  performance. 
Where  exceptional  dimensional  accuracy  is 
required,  grinding  facilities  are  available 
at  commensurate  cost. 
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fident  that  radio  and  television  can 
coexist.  They  point  to  sold-out  day¬ 
time  radio,  increased  away-from- 
home  listening  and  continued  popu¬ 
larity  of  several  night-time  shows. 


Electron  Art 
Advances  Abroad 

Electronics  as  an  industry  is 
global  in  its  scope.  No  one  country 
has  a  monopoly  on  research  talent 
or  engineering  ingenuity. 

^  International — In  a  test  of  facili¬ 
ties  for  covering  Queen  Elizabeth’s 
coronation,  the  British  Broadcast¬ 
ing  Company  beamed  a  London  tv 
show  simultaneously  to  four  Euro¬ 
pean  countries.  Good  reception  was 
reported  in  West  Germany,  Bel¬ 
gium,  Holland  and  France. 

France  uses  both  441-  and  819- 
line  pictures,  Belgium  uses  819  and 
625  lines  while  Holland  and  West 
Germany  both  use  625  lines. 

^  England — Pluggable  packaged 
circuits  are  building  blocks  for  the 
model-401  electronic  digital  com¬ 
puter  built  by  Elliott  Brothers,  Lon¬ 
don,  for  the  National  Research  and 
Development  Corp.  Packaged  cir¬ 
cuits  are  mass  produced  and  com¬ 
puters  built  to  order  from  stock. 

►  Czechoslovakia — C  o  m  m  u  n  i  s  t 
Czechoslovakia’s  first  television 
transmitter  will  soon  be  erected 
near  Prague.  Authorities  stress 
that  the  Tesla-built  transmitter 
uses  only  Czech-made  components. 
Concurrently  a  plant  in  Strasnice 
has  announced  the  first  line  of 
Czech  television  receivers. 


MEETINGS 


May  6-Junb  1:  International 
Telecommunications  Union 
Conference,  Palais  Wilson, 
Geneva,  Switzerland. 

June  9-11:  International  Avia¬ 
tion  Trade  Show,  Hotel  Stat- 
ler.  New  York,  N.  Y. 

June  10-20:  Automation,  Servo¬ 
mechanism  and  Instrumenta¬ 
tion  Exhibition,  Oslo,  Norway. 

June  11-12:  IRE  Professional 
Group  On  Communications 
Systems  Symposium,  AT&T 
Long  Line  Auditorium,  New 
York,  N.  Y.  on  June  11  and 
Overseas  Transmitting  and 
Receiving  Stations  of  AT&T, 
Lawrenceville  and  Netcong, 
N.  J.  on  June  12. 

June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Palace,  N.  Y.  C. 

June  16-24:  International  Elec¬ 
tro-Acoustics  Congress,  The 
Netherlands. 

June  20-Oct.  11:  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich,  Germany. 


June  29-July  3:  ASTM  Annual 
Meeting,  Atlantic  City,  N.  J. 

AUO.  19-21:  WESCON  (West¬ 
ern  Electronic  Show  &  Con¬ 
vention),  IRE  (7th  Region) 
and  WCEMA  (West  Coast 
Electronic  Manufacturers’ 
Association  cosponsors.  Mu¬ 
nicipal  Auditorium,  San  Fran¬ 
cisco,  Calif. 

Auo.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition,  Palmer 
House,  Chicago.  Ill. 

Sept.  1-12:  British  20th  Na¬ 
tional  Radio  &  Television  Ex¬ 
hibition  1953,  Earlscourt, 
London,  England. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 

Sept.  28-30:  Ninth  annual  Na¬ 
tional  Electronics  Conference, 
Sherman  Hotel,  Chicago,  Ill. 

Nov.  9-12:  Conference  on  Radio 
Meteorology,  Austin,  Texas. 


Industry  Shorts 


►  More  than  1,000  stations  now 
operate  on  CONELRAD  according 
to  FCC  Commissioner  Sterling. 

►  Yakima  to  Spokane  microwave 
relay  system  advanced  another  step 
as  Pacific  Telephone  Co.  awarded 
construction  contracts  for  buildings 
at  4  of  the  6  relay  points  on  the 
$3  million  route.  The  system  is 
slated  for  completion  in  December. 

►  Radio  telescope  built  at  Cam¬ 
bridge  University,  England,  can 
penetrate  to  a  distance  of  6  billion 
light  years  into  space,  3  times 
further  than  the  200-inch  Hale  tele¬ 
scope  of  the  Mount  Palomar  Ob¬ 
servatory  in  California. 

►  Yugoslavia  is  buying  underwater 
tv  equipment,  for  dock  and  harbor 
inspection  in  its  Adriatic  ports, 
from  Marconi’s  of  England. 

►  Antenna  masts  of  glass-fiber  re¬ 
inforced  plastic  are  under  study  at 
the  Signal  Corps  as  possible  replace¬ 
ment  for  metal  and  plywood  towers. 

►  Digital  computer  that  was 
ordered  by  Armour  Research 


Foundation  of  Illinois  Institute  of 
Technology  from  International 
Business  Machines  to  supplement 
other  computers  at  the  Founda¬ 
tion’s  computer  center  has  been 
installed  and  is  now  in  operation 
there. 

►  All-channel  17-inch  tv  table 

model  recently  introduced  by  Emer¬ 
son,  will  retail  for  $199.95,  lowest  ^ 

price  so  far.  'i 

►  India’s  first  electronics  plant  is 
to  be  built  by  the  government  with 
the  cooperation  of  French  Com- 
pagnie  Generale  de  Telegraphic 
Sans  Fil. 

►  Spain’s  first  television  station, 
operated  by  Government-owned  Ra- 
dio-Nacional  de  Espana  in  Madrid, 
starts  experimental  telecasts.  The 
tests  are  being  transmitted  to  65 
receiving  sets,  of  which  15  are 
owned  by  official  government  agen¬ 
cies.  Regular  daily  broadcasts 
will  begin  as  soon  as  technical 
problems  are  ironed  out.  Plans 
are  for  a  second  station  in  Bar¬ 
celona  and  a  third  in  Bilbao. 
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GUARANTEES 


FILTRON'S  Engineering  division,  with  its  completely  equipped  screen 
room  facilities,  is  always  available  to  measure  and  recommend  RF 
Interference  Filters  for  your  equipment  to  meet  and  exceed  the  Radio 
Interference  requirements  of  MIL-l-6181 


FILTRON'S  production  facilities  are  suppying  more  RF  Interference 
Filters  for  use  in  military  (Electronic  equipment  than  ever  before^  to 
meet  the  nation's  requirements. 


FILTRON...the  LEADER  IN  RF  INTERFERENCE  FILTERS ...  has  pioneered: 

Sub-miniature  Filters  Wide  bond  Multi-section  Units 

High-temperoture  Filters  RF  Filters  '  Custom  Designed 

RF  Filters  to  withstand  Shock  and  Vibration  to  metM  YOUR  reguiri’mcnti 


fILIfR  FA  1130 


7  AMP  130  VAC/500  VOC.  0  I  700~ 
2'  I  2-  »  OtEP 

BUIKHEAO  MOUNTED 

THE  tUO  SERIES  IS  AVAII,ABIE  I  UP 
tlO  20  AMPERES  130  VAC/500  VOC. 

0  1  TOO'-  IN  SIANOARO  OR  BplXHEAO 
MOUNTING  WITH  SCREW  OR  S'OIOER 
TYPE  TERMINALS  UNITS  ARE  HER 

metically  sealed  and  are  avail 

A8LEF0R85  C  OR  125  C  OPERATION 
THESE  filters  HAVE  MINIMUM  VOLT 
ACE  DROP  AND  MEET  MILITARY 
REQUIREMENTS 


An  inquiry  on  your  Company  letterhead  wi/i  ffceive  prompt  attention 


THE  FILTRON  COMPANY  INC.,  FLUSHING,  LONG  ISLAND,  NEW  YORK 

LARGEST  EXCLUSIVE  M  AN  U  FACTU  R  E  R  S^  O  F  RF  INTERFERENCE  FILTERS 


Square  &  Rectangular  %-Lap 
Paper-Covered  Wire  for 

Oil-Filled  Transformers 

,  Higher  abrasion, 

better  dielectric 


A  quick  soldering  wire 
(insulation  removal  unnecessar’ 


PHm  mii£  EOPPEii  pmiicis 

CORPORATION 

2g  Wont  more  information?  Use  post  card  on  lost  page.  Junt,  1953 ELECTRONICS 


Phelps  dodge  offers  the  most  diversified  line  of  stand¬ 
ardized  magnet  wire  in  the  industry — over  400  different 
types  with  thousands  of  practical  applications.  Time  after 
time,  electrical  manufacturers  have  solved  “special”  magnet 
wire  problems,  w  ith  great  savings  in  time,  effort  and  expense, 
merely  by  consulting  Phelps  Dtxlge.  This  approach  has 


Nyfarm 

Formvar  with  o 
Nylon  Sheath 


Before  you  specify  that 


w 


“Special”  Magnet  Wire  •  •  • 


\ 


PKmKmumm 


## 


Imprdved  Silicone 
Glass  Wire 


Better  abrasion 
in  Class  H  wire 


Triple  &  Quadruple  Formvar 
Greater  spacing, 
better  safety  factor 


worked  fur  many  different  products,  including  television 
and  radio  coils,  motors,  aircraft  generators,  relay  coils, 
distribution  transformers,  hearing  aids  and  many  others. 

★  ★  ★ 

Any  time  magnet  uire  is  your  problem,  consult  Phelps  Dodge 
for  the  quickest,  easiest  ansuer! 


mm 


Low-Build  Formvar 
Glass  Wire 


Improved  space  factor 
for  aircraft  generators 
a  and  starters 


INCA  MANUFACTURING  DIVISION 

FORT  WAYNE,  INDIANA 
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Want  more  information?  Use  post  card  on  last  page. 


Western  Dectric  installer  in  an  aircraft  plant  connecting  telephone  equipment  with  a  G-E  soldering  iron. 


Western  Electric  Uses  G-E  Soldering  Irons 
to  Speed  Vital  Telephone  Installations 


For  efficient  soldering  of  millions  of  connections  during  the 
installation  of  telephone  equipment.  Western  Fllectric  uses  G-E 
industrial  soldering  irons.  Repeat  orders  testify  to  this  com¬ 
pany’s  satisfaction  with  C-C  irons. 

No  matter  what  your  soldering  operation — intermittent  or 
high-speed  repetitive  work — General  Electric  has  the  in)n  t(» 
meet  your  particular  requirements.  You’ll  find  that  G-E  irons, 
equip|)ed  with  the  famous  long-life  Calrod*  heating  element, 
give  you  lower  maintenance  costs.  You  can  choose  durable, 
interchangeable  calorized  copper  tips  or,  for  even  longer  mainte¬ 
nance-free  tip  life,  sturdy  Ironclad  copper  tips.  Ratings  range 
from  25  to  1250  watts,  tip  sizes  from  to  two  inches. 

Give  G-E  industrial  soldering  irons  a  chance  to  prove  their 
hiwer  over-all  costs  to  you.  Buy  a  few  through  your  nearest  G-E 
Sales  Office  or  Apparatus  Distributor,  and  keep  cost  comparison 
records  on  their  performance.  You  will  see  for  yourself  that 
these  irons  will  save  you  money.  General  Electric  Company, 
Schenectady  5,  N.  Y.  *K»g.  Trad»-mark  of  Gwwrof  tioctrk  Compony 


cw  ca/i 


GENERAL 


in— 

ELECTRIC 


You  can  often  replace  heavy  irons  with  this  120-volt, 
60-watt  lightweight  iron  for  communications  soldering. 
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ONLY  THE  LFE  401  OSCILLOSCOPE 

Feaf  ures 


HIGH  SENSITIVITY  AND  WIDE 
FREQUENCY  RESPONSE 
OF  Y-AXIS  AMPLIFIER 

The  vertical  amplifier  of  the  401  pro¬ 
vides  uniform  frequency  response 
and  high  sensitivity  from  D-C. 
Coupled  with  a  sensitivity  of  15 
Mv./cm  i)eak  to  peak  at  both  D-C 
and  A-C  is  a  response  characteristic 
which  is  3  db.  down  at  10  Me.  and 
12  db.  at  20  Me.  Alignment  of  the 
amplifier  is  for  best  transient  re¬ 
sponse,  resulting  in  no  overshoot  for 
pulses  of  short  duration  and  fast  rise 
time.  An  example  of  the  wide  band 
response  of  the  amplifier  is  shown 
in  the  accompanying  photographs. 


SPECIFICATIONS 


OaftccHon  S«nt.  — 15  Mv./cm,  p-p 
Fr«^tiicy  RMp*n»t — DC  to  10  Mc 
TrontUirt  R««p«n««  —  Rise  Time 
(10%-90';i)  0.035  m  sec 
Signal  0«lay-^.25  M  sec 
Input  lin*  tnmiinaMnn*  —  52,  72  OF 
93  ohms,  or  no  termination 
Input  Imp.— Direct  — 1  megohm, 
30  M  M  f 
Probe  — 10  megohms, 
10m  M  f 

X.A»l» 

Sw««p  Runga- O.pi  sec/cm  to 0.1 
M  sec/cm 

Onlay  Swnnp  Rang*- 5-5000m  see 
in  three  adjustable  ranges. 
Triggnn  —  Internal  or  External, 
-f  and  — ,  trigger  generator, 
or  60  cycles,  undelayed  or 
delayed  triggers  may  be  used. 
Built-in  triggnr  gnnnrator  with  repe¬ 
tition  rate  from  500-5000  cps. 

Onnwal 

law  Capacity  prab# 

Functionally  colaraB  central  knobs 
FeMing  slanB  for  bettsr  viewing 
A^iuttable  scale  lighting 
Facilities  for  mounting  cemeres 

PRICE:  $895.00 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  amplifier 
provides  up  to  2.5  inches  positive  or 
negative  uni-polar  defiection  without 
serious  compression;  at  3  inches,  the 
compression  is  approximately  15%. 
The  accompanying  photographs  il¬ 
lustrate  transient  response  and  line¬ 
arity  of  deflection. 

SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  4Ul  provides 
means  for  measuring  pulse  widths, 
time  intervals  between  pulses,  accu¬ 
rately  calibrating  sweeps  and  other 
useful  applications  wherein  accurate 
time  measurements  are  required. 

The  absolute  value  of  delay  is  accu¬ 
rate  to  within  1%  of  the  full  scale 
calibration.The  incremental  accuracy 
is  good  to  within  0.1%  of  full  scale 
calibration. 

Additional  Features: 

An  INPUT  TERMINATION  SWITCH  for  tPrminat- 
ins  transmission  linps  at  the  oscilloscope. 

A  TOIOINO  STAND  for  convenient  viewing. 
FUNCTIONAllV  COIORED  KNOSS  for  easier 
location  of  controls. 

Write  for  Complete  Irt formation 


37. i  Mv.,  0.2m  MC  width,  l,MMC  iwssp  full  scale 


75  Mv.,  0.2>imc  width,  I>umc  sweep  lull  Kale 


Designed  and  built /or  electronic  engineers,  the  401, 
with  its  high  gain  and  wide  band  characteristics,  and 
its  versatility,  satisfies  the  ever  •  increasing  reciuirc- 
ments  of  the  rapidly  growing  electronics  industry  for 
the  ideal  medium  priced  oscilloscope. 


TRIOCER  GENERATOR  with  variable  repetition  rate 
from  500  to  5000  cps. 

POSITIVE  a  NEOAnVE  UNDEIAYED  TRIGGERS  and  a 
POSITIVE  DELAYED  TRIGGER  are  exl^tmally  available. 


OSCILLOSCCFES 


Wont  more  information?  Use  post  card  on  last  page. 


ELECTRONICS  — June,  1953 


Shtwn  tpproKlmettfy  M  mm. 


C.T.C.’s  new  CST-50  capacitor 

with  greatly  increased  range,  greater  stability 


(5)  ^ 


Wont  more  information?  Use  post  card  on  last  page. 
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custom  or  standard ...  the  guaranteed  components 


Writ*  for  Fr**  Catalog  #400  containing  complet*  data  on  the  entire  CTC  line. 


Exploded  view  of  the  CST-50  copacitor 
shows:  (1)  ring  terminal  with  two  soldering 
spaces;  (2)  melallixed  ceramic  form;  (3) 
spring-type  S-shaped  tuning  sleeve*;  (4) 
split  mounting  stud;  (5)  locking  nut. 


’Patent  Applied  For 


Surpasses  the  range  of  capacitors 
many  times  larger  in  physical  size. 


The  new  CST-.50  variable  ceramic 
capacitor  embodies  a  tunable*  element 
of  such  unusual  design  it  pnictically 
eliminates  losses  due  to  air  dielectric. 
As  a  result,  a  large  minimum  to  maxi¬ 
mum  capacity  range  (1.5  to  12  MMFD) 
is  realized  —  despite  the  small  physical 
size  of  the  capacitor.  This  tunable*  ele¬ 
ment  is  a  spring-type,  S-shaped  tuning 
sleeve*  which  maintains  constant  maxi¬ 
mum  pressure  against  the  inside  wall  of 
the  ceramic  form. 


Other  Design  Features 


The  CST-.'iO  stands  only  19/32"  high 
when  mounted,  is  leas  than  K  "  in  di¬ 
ameter  and  has  an  8-32  threaded 


mounting  stud.  The  mounting  stud  is 
split  so  that  the  tuning  sleeve*  can  be 
securely  locked  without  causing  an  un¬ 
wanted  change  in  capacity.  The  tuning 
sleeve*  is  at  ground  potential.  The 
CST-.50  is  provided  with  a  ring  ter¬ 
minal  which  has  two  soldering  spaces. 


All  C.T.C.  materials,  methods  and 
processes  meet  applicable  government 
specifications.  For  further  information 
on  C.T.C.  components  and  C.T.C.’s 
consulting  service  (available  without 
extra  charge)  write  us  direct.  Cam¬ 
bridge  Thermionic  Corporation,  437 
Concord  Avenue,  Cambridge  38,  Mass. 
West  Coast  manufacturers  contact: 
F).  V.  Roberts,  5068  West  Washington 
Blvd.,lA)s  Angeles  and  988  Market  St., 
San  Francisco,  California. 
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Corrosion,  Moisture 
interference  Eiiminated 
in  Immersion  Gauge 

The  (lifference  E)etween  dependable 
“lalwratory”  accuracy  or  complete 
break<lown  for  a  ru^K<*<i  immersion- 
ly|)e  electronic  fuel  >{auge  may  Ik* 
attribute*!  in  part  to  its  .>9  machineil 
Kel-K  jK)lymer  parts,  samples  of  which 
are  shown  here.  I  s***!  primarily  as 
diele<*tric  insulators  to  isolate  each  of 
the  three  “probe”  IuIk-s  which  act  as 
capacitor  surfaces,  the  plastic  parts  are 
also  subjected  to  constant  vibration, 
corn»sion  from  aircraft  sludK(‘s  atid 
fuels,  wear,  and  random  concentrations 
of  moisture. 

The  three-tulK*  proln*  of  the  instru¬ 
ment  which  .senses  the  wei(;ht  of  fuel 
in  an  aircraft  tank  may  Ik*  completely 
or  partially  immersed  at  all  times  in 
volatile  aircraft  or  jet  fuel  at  tempera¬ 
tures  ranging  from  minus  60®  to  'i(KI®F. 
The  unusual  chemical  inertne.ss  of  the 
Kel-F — resi.sting  corrosion  or  erosion 
of  machined  surfaces  by  the  fuel  or 
sludge — prevents  any  change  in  the 
critical  .spacing  of  .1'  between  the 
capacitor  tulies  es.sential  to  accuracy 
in  the  in.strumeiit  readings.  Electrical 
isolation  of  each  capacitor  tula*  sur¬ 
face  is  complete  <lue  to  the  excellent 
<lielectric  .strength  of  Kel-F  pla.stic. 
I)e|K‘n<iable  insulation,  fr(*e  from  sur¬ 
face  shorting  or  grounding  cause<l  by 
imiisture  or  resi«lues  foun(l  in  the  fuel, 
is  a.s.sur(*d  by  the  zero  water  absori>tion 
and  non-stick  characteristics  of  Kcl-F. 


KEL-F  in  UHF  Pulse  Cavity  Insulates  Against  3500  V, 
Under  High  Shock  and  Vibration  Loads...  100%  Humidity 


The  pn*cision  insulating  parts  re- 
quireil  for  this  electronic  instrument 
arc  prtKluce*!  by  the  Tri  Point  Manu¬ 
facturing  Company  of  Br(K»klyn,  N.Y. 
Tri  Point  uses  ru*i  and  tubing  extrude**! 
from  Kel-F  polymer  and  then  machine*! 
the  n**ce.ssary  parts  on  staiulard  aut*)- 
matic  .screw  machines.  The  rea*iy  ma- 
chinability  of  Kel-F  permits  this 
company  to  maintain  tolerances  with¬ 
in  .(Hn'  on  all  parts  supplied  to  the 
Aviation  Engineering  (’ori)oration  of 
W*Kxisi<!e,  N.Y.,  manufacturers  of 
this  aircraft  instrument. 

M<*/er  Ht  Hfiturl  H-IOH 


The  I  ’H  F  pulse  cavity  assembly,  shown 
above,  utilizes  insulating  parts  and  cir¬ 
cuit  sup|K>rt.s  *)f  Kel-F  polymer  to  in- 
crea.se  cavity  erticiency  in  ra<iar  aiul 
*>ther  c'ommunications  eciuipment.  The 
exc*“llent  *liel**ctric  .strength  of  Kel-F 
at  l*)w  arul  high  fre*|uencie.s  prevents 
lH)th  leakage  of  .‘kitMl  V  pulses  and 
radiation  of  KF  signals  from  the  unit. 
Efficiency  is  further  b<K)st*Hl  by  the 
high  arc  resistance  of  the  |M>lymer. 

Both  ultimate  o|K*ration  and  as- 
.sembly  pha.s*‘.s  of  this  cavity  benefit***! 
b*‘<'au.se  of  the  unusual  mechanical 
prop<*rties  of  Kel-F  trifluorochlor*)- 
ethylene  polymer.  The  toughness — re¬ 
siliency  and  high  <?om|)res.sive  .strength 
—  of  the  plastic  allow***!  .stamfard 
mounting  m**th*Kis  to  Ik*  us***!  without 
danger  of  the  pla.stic  cracking  or  chip¬ 
ping.  The  exceptionally  low  ‘’c*il<! 
flow”  of  Kel-F  assures  that  mounti'd 
parts  will  remain  firmly  in  |>o.sition, 
preventing  mi.salignment.  During  oj)er- 
ation,  at  tem{>eratures  from  minus 
60®  to  <(K)®F.,  molde*i  parts  effectively 
with.stand  shock  loads  of  HtMl  foot 
pounds  without  failure.  Additional 
stressfrom  sustain***!  vibration  of  10(»’s, 
encountere*!  in  certain  services,  is 
taken  in  stri*!e  by  the  plastic  without 
development  of  brittleness  or  loosening 
of  mounts. 


K  Regitirrtd  IraJrmurk  or  Tht  M  W  Kellogg  Company's  tn/luonnhlorotlhyUitt  pohmrrs. 


Shelley  PnKlucts  Limit***!,  custom 
molders  *>f  Huntington  Station,  N.Y., 
supplicnl  the  Kel-F  |K)lymer  parts  il- 
lustrat***!  to  the  Ha<iio  R**<***pt<»r  C*)m- 
pany,  Inc.  of  New  York,  N.Y.  the 
firm  which  manufactures  this  cavity 
unit  for  the  .\rm**«!  Services.  I'sing 
Kel-F  trifluor*K'hloroelhylene  |K>lymer 
molding  powders,  Shelley  IVtalucts 
readily  inj**cti*m-mold***!  the  re*|uir<*<! 
parts  to  s}K*eified  tolerances.  The  u.se 
of  Kel-F  jKilymer  for  these  parts  re- 
sultrsi  in  a  lower  unit  cost,  as  compart**! 
to  similar  materials,  due  to  the  ea.se 
with  which  Kel-F  could  be  fabricat*H!. 

In  addition  to  the  excK*ll**nt  flielectric 
and  mechanical  properties  *>f  Kel-F, 
this  [Kilymer’s  unusual  zero  water  ab- 
s<»rption  and  “non-stick”  projierties 
.serve  to  extern!  the  application  of  this 
unit.  The  zer*)  water  ab.sorption  of 
Kel-F  precludes  efficiency  l*iss  through 
surface  sh*)rting,  l*‘ak.s  or  “tracking” 
cau.s*‘d  by  moisture.  This  pro{)erty, 
combine.!  with  the  “non-stick”  char¬ 
acteristic  of  the  |)olymer.  prevents  the 
at^-umulation  of  comiuctive  residues 
or  fungus  growths,  cau.se  of  shorting 
in  tropic  climates. 


lee  He»iieerl  K-IOH 
(SEC  RCVCRSE  SIDE) 


KEL-F 


KEL-F 


KELF 


KELF 


KEE-F 


DESIGN  and  PRODUCTION  NEWS 


COHTIHUED  FROM  PRECEDIHG  PAGE 


KtL  r 


KtLl 


HELF 


KEL  F 


Switch  Rotor  of  KEL-F‘  Takes  Rough  Handling,  75 
Amp  Current  Surges,  Ignores  Oils  and  Greases! 


For  comp/«f«  wiformofion  regarding  ony  it^m 
m  DESIGN  AND  PRODUCTION  NEWS, 
otk  for  d^laM  APPUCATION  REPORTS,  write 


K  HrgnttreJ  fraJtmMrk  or  'I  htM.  U.  Keilof^g  i  ompany's  trtfitiortKhloriKthylene  polymers. 


leading  molHfrt  and  ertrudm  Mpecialite 
in  fahriraiionof  materials  and  parts  made 
of  Kel  F .  .  .eark  month  this  eolumn  ttill 
spotlight  s^rerat  of  these  companies  tcith 
their  principal  services  and  products.  _ 

American  Molding  Company 

San  Francisco,  Calif. 

Injection  Molding 
Electronic  Components 

Federal  Telecommunication 
Laboratories,  Inc. 

Nntloy,  N.  J. 

Insuloted  Wire,  Tubing 

Gariock  Packing  Company 

Palmyra,  N.  Y. 

Gaskets,  Packings,  ‘‘O"  Rings 
Injection,  Compression  Molding 

H.  &  R.  Industries 

Nazareth,  Pa. 

Extruded  Rod,  Tubes,  Shapes 
Injection  Molding 

Kurz-Kasch,  Incorporated 

Dayton,  Ohio 

Compression  Molding 
Plunger  Molding 

W.  S.  Shamban  &  Company 

Cnher  City,  Calif. 

Extrusions,  Rods 
Injection  Molding 
Compression  Molding, 

"O”  Rings 
RF  Sealing  of  Film 


CHEMICAL 

MANUFACTURING 

DIVISION 


M.W.  KELLOGG 


KEAUIGB 


prujviAN 


'I'liis  inj<*rlioii-iiu)I<!(H!  Kel-F  jMtlynier 
switch  rotor  with  cojtjM-r  |m)U‘  pieces 
withstuiuls  tiie  impact  of  7.)  amp.  start¬ 
ing  currents  netHled  to  propel  electri- 
cally-|M»wertHl  lieavy  duty  plant  trucks. 
H«“cause  of  the  hi^h  dielectric  strength 
of  Kel-F,  insulation  is  complete,  ami 
full  jiower  is  transmittetl  to  the  drive- 
motor.  Even  after  countless  starts  and 
stops  rliiring  the  course  of  a  working 
day,  |H>sitive  switching  action  is  as- 
suml.  ,\t  the  elevated  tem|K‘ratures 
generatisi,  the  excellent  dimensional 
stability  of  Kel-F  prevents  the  rotor 
from  softening  ami  allowing  the  |K>le 
piecs's  to  karsen  <»r  part  from  the  switch 
shaft  .  .  .  ami  the  |a>lymer's  high  heat 

!  .  1 

I  Get  the  Whole  Kel  F  Story  at  i 
the  Basic  Materials  Show ! 

The  largest  and  most  complete  ex- 
hiliit  of  Kel-F  (Milymers  and  finished 
|>r<Hiuets  ever  displayrsi — that's 
Kellogg’s  li(M)th  5(i  at  the  Basie 
Materials  For  Inilustry  Kx|M)si- 
tion,  June  15  through  19  in  New 
Vork  City.  At  the  new  exhibit  you 
will  be  able,  in  a  few  moments,  to  | 
acquaint  younudf  with  the  ex¬ 
tremely  wide  scsipe  «>f  application 
of  Kel-F'  molding  |M*wders,  waxes, 
grea.s<‘s,  oils  and  dis|>ersion  coat¬ 
ings.  And,  you’ll  l)e  able  to  obtain 
the  latest  technical  data  on  Kel-F' 
as  well  as  examine  more  than  1<5 
Kel-F'  polymer  pixalucts  on  di.splay . 

Make  a  point  to  visit  the  Kel-F' 
polymer  exhibit  .  .  .  June  15-19. 


resistance  eliminates  any  chance  of 
plastic  breakdown  or  carbonization 
w  hich  cau.se  arcing. 

The  high  impact  resistance  and  com¬ 
pressive  strength  of  Kel-F'  are  res|K>n- 
sible  for  the  rotor’s  ability  to  withstand 
the  heavy  pounding  given  by  over- 
zealous  o|)erators  . . .  withoutchipping, 
cracking  or  embrittlement  of  the  plas¬ 
tic.  Leakage  of  lubricating  oils  and 
grease  also  cau.serl  by  rough  handling 
has  no  visible  effect  on  the  chemically 
inert  plastic.  Shorting  of  the  75  amp. 
current  across  the  insulation,  common 
with  other  materials  during  iM'riml.s  of 
high  humidity,  can  not  occur  with 
Kel-F'  because  of  the  zero  water  ab¬ 
sorption  of  the  |M>lymer.  This  latter 
pro{)erty  also  |)rt“cludes  the  formation 
of  fouling  fungus  growths  when  trucks 
are  .stored  in  damp  locations. 

Electronic  Metdianics,  Inc.,  of  Clif¬ 
ton,  N.J.  injection  molds  the  rotor, 
with  its  two  copper  |M)les,  in  a  single 
of)eration  on  a  .standard  molding  ma¬ 
chine,  supplying  the  complete  switch 
rotors  to  a  major  prcxluccr  of  materials 
handling  equipment.  Maximum  land¬ 
ing  surface  l)etween  the  copper  pole 
pieces  ami  the  plastic  rotor  iMxly  is 
provide<l  by  gremving  the  inner  sur¬ 
face  of  each  metal  part.  Provisions  are 
made  in  the  mokl  for  the  shaft  hole  and 
key  way,  .so  that  the  only  finishing 
required  prior  to  use  is  removal  of 
the  sprue. 

Hvtfr  lu  Hvport  K-IIO 


.  >* 


i 


?4tw^uttcui^ 

for  UHF-TV 
EIMAC  15  kw 
KLYSTRONSixi 


Easily  handled,  this 
3K50,000LK  klystran 
weighs  only  37  pounds. 


•  THREE  TUBES  COVER 
ALL  UHF-TV  CHANNELS 


EIMAC  TYPE  3K50,000L  KLYSTRONS  give 
UHF-TV  a  transmitting  tube  with  high 
power  ond  light  weight,  high  perform¬ 
ance  ond  economy  olong  with  the  od- 
vontoges  thot  go  with  moss  production, 
externol  tuning  ond  ceromic  cavities. 
In  typical  UHF-TV  operation  the  new 
klystrons  hove  o  linear  peok  sync  output 
of  12  kw. 


3K5O,0OOLA 

3KS0,000LF 

3K50,000LK 


channels  14*32 
channels  33*55 
channels  56*83 


SAN  BRUNO,  CALIFORNIA 

Export  Ageots:  Frazor  &  Honsen,  30)  Ooy  St„  Son  Francisco,  CoHlonMO 


Wont  mart  information?  Ust  post  care  on  lost  pago. 


ELECTRONICS  — June,  1953 


Scotch 

Electrical  Tape 
No.  33  A 


Mtn*i  Uvtt  may  depend  on  it  —  that’s  why  They  find  “Scotch”  33  easier  and  faster  to 
“Scotch”  Plastic  Electrical  Tape  No.  33  har-  apply.  Personnel  can  be  quickly  trained.  Har¬ 
nesses  this  wiring  for  precision  Naval  equip-  nessing  time  is  cut  one  third, 
raent.  And  the  contractors  for  the  job,  Belock  Try  it  yourself  and  see!  See  how  it  sticks  tight 

Instrument  Corp.,  College  Point,  N.  Y.,  find  right  off  the  roll,  how  it  conforms  smoothly  to 
the  tape  gives  them  more  than  dependable  odd  shaped  joints  and  fittings,  how  so  little  goes 
results— more  than  complete  protection  against  so  far.  In  several  standard  widths  and  lengths, 
moisture,  fungus  and  abrasion.  Order  “Scotch”  33  from  your  supplier  today! 


FREE  I  POCKET  TAPE  CALCULATOR  quickly  figum  total 
quantity  of  "Scotch”  Electrical  Tape  needed  for  pr^uction  oper¬ 
ations.  Includes  data  on  23  "Scotch”  Brand  tapes.  Write  Minne¬ 
sota  Mining  &  Mfg.  Co..  Dept.ES-63,St.  Paul  6,  Minnesota. 


Wont  more  infermotioo?  Use  post  cord  e«  last  papc. 
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CATHODE  TUBE  ^ 
NEWS 


when  you  use 
Heater -Cathode 


Voug‘““" 

Raytheon  F>! 

Submini*"'* 


,  Hi9h«' ”  - 

2.  Wider  Heater  Voltage  Ratings 

3.  Superior  low  Heater  Voltage 

Performance 

4.  lower  Thermal  ond  Shot  Noise 

5.  Higher  Ambient  and  Bulb 
Temperature  Ratings 

6  Lower  Vibrational  Noise  Output 

7.  Longer  Shelf  Life 

8.  Reduced  Air  Leakers  —  Longer 
Dumet  Seal  (a) 

9.  Molded  Tips  (b) 


tUM  SHOWN 
=t$  HAVTHEON 
,iC*:5.'02WA 
-fNlARCfD  I 


Data  sheets  for  these  Tubes  and 
information  on  other  Raytheon 
Subminiature  Tubes  may  be  ob¬ 
tained  from  your  nearest  Ray¬ 
theon  Tube  Distributor  or  from 
any  of  the  Raytheon  offices  listed 
below. 
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Wont  mer*  inferinotio*?  Um  post  cord  oo  lost  pogt. 


CONNECTORS  BY  KiNCS 


BN  Connectors  ore  small,  lightweight 
connectors  designed  for  use  with 
small  cables  such  as  RG-55/U,  RG- 
58/U  and  RG-62/U.  They  are  widely 
used  for  Video,  I.  F.,  Trigger  Pulse 
and  Low-Power  R.  F.  applications. 

During  its  many  years  of  collabora¬ 
tion  with  our  Armed  Forces,  Kings  has 
developed  engineering  skills  and  pro¬ 
duction  know-how  that  have  won  them 
"top-priority"  with  radio  and  elec¬ 
tronic  engineers  everywhere.  Con¬ 
stant  research  and  rigid  quality  con¬ 
trol  are  responsible  for  the  increasing 
demand  for  Connectors  by  Kings. 

Our  fully-staffed  engineering  depart¬ 
ment  is  ready  to  serve  you  promptly 
and  skillfully.  You'll  be  glad  you 
called  on  Kings  first. 


SICINCS 


CO*  INC. 


40  MARBLEDALE  ROAD,  TUCKAHOE,  N.  Y. 


IN  CANADA:  ATLAS  RADIO  CORP.,  LTD.,  TORONTO 


W««t  Mort  iitforinoliM?  Um  post  card  on  lait  pog*. 
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and  Omimmenf  En^ineers- 

another  new 

service 


NEWAtK  WAY  •  MAPLEWOOD  •  NEW  JERSEY  ^ 
PRODUaiON  FACILITIES  FOR  THE  AVIATION.  AAARINE,  AND  ELECTRONICS  INDUSTRIES 


Punch  and  nuit  ring  ora 
lh«  only  tool  ruqulromonlt 
at  hydraulic  ell  func* 
liont  at  tha  dia  mainbar. 


C.  B.  KAUPP  &  SONS 
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Wont  more  information?  Um  pott  cord  on  last  pogo. 
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General  Ceramics’ 

fil'd  freciuency 


SOFT 


magne^ 


Specified  wUh  Confdence  for- 

HIGH  PERMEABILliy 
LOW  LOSS  EACTOR 
HIGH  EEEICIENCy 
LIGHT  WEIGHT 


The 

Tctti'es 


CVJP  CORtS 
c\  COR^^ 

IORO'^^ 

5PUT 

„c"  CORE^ 

iiy“  CORE^ 

,V  cofaponet*^ 

;vStFFTF<A  *0 


-IF  YOU  NEED  ENGI- 
NEEKING  ASSISTANCE 
ON  SPECIFIC  PROBLEMS 
Th«  Om*raI  Ceramic*  tach* 
nical  ataff  will  ba  happy  to 
consult  artth  you.  Just  call  or 
srrita  Salas  Enginaar.  Faria* 
mica  Division. 


Ferramics  offer  many  outstanding  advantages.  These  widely 
adopted  magnetic  core  materials  have  reduced  assembly 
time  by  eliminating  laminations  in  inductive  components, 
cut  costs  and  reduced  space  requirements  by  replacing  tubes 
in  digital  computers,  and  revolutionized  microwave  trans¬ 
mission  design  by  use  of  gyrator  effect  Ferramics  have 
improved  designs  in  numerous  other  equipments,  and  have 
resulted  in  the  development  of  basically  new  techniques  in 
still  others.  Current  research  indicates  still  greater  gains  to 
come.  The  complete  story  on  Ferramics 
is  available  without  obligation. 


<-  .^0  -too 

TABlt  Of  .«  ,,,  .,0  ««  no 

-  ::  'L 'I 

„  ,000  TTOO  T'O®  '  5  ,0S0  T<'»  JO  *« 

.Sot.F>u«0'""’^  1000  ,,  10  ,0 

\  jo  ‘‘  ,,,  ^  '«® 

•‘“''‘''"Tl'  I  UJ  HO  .  'lo* 

’'Tnrt-o' P'""  c  JOO^  HO  5.10'  “'O'  '  ^'0 


:■ 
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Wost  more  informstioii?  Uto  post  cord  00  lost  page. 
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These  instruments  and  components 
L\i}i  sbeecl  your  yesecivcb 


Listed  here  are  some  of  the  many  special  types  of  ElectroniK 
instnuhents  and  Honeywell  components  which  are  helping  research  T'V 

men  to  measure,  record  and  control  in  thousands  of  research  *’  V' 

projects.  For  information  on  how  they  can  be  utilized  in  your  own 
work,  write  to  Minneapolis- Honeywelx.  Regulator  Co., 

Industrial  Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


Special  BlecPumiK  recording  instruments  •  / 

of  interest  to  research  men: 

FUNCTION  PLOTTER— automatically  plots  the  relationship,  y=-f(x),  f 
between  any  two  variables  that  can  be  converted  to  electrical  signals. 

TWO-PEN  RECORDER:  simultaneously  records  two  variables  on  a  single 
chart .  .  .  both  pens  can  traverse  full  width  of  11-inch  chart. 

CAPACITANCE  LIQUID  LEVEL  GAUGE:  accurately  measures  volume  of 
liquefied  gases  in  pressurized  vessels  ...  no  moving  psuia  or  seals. 

ADJUSTABLE  SPAN  RECORDER:  span  can  be  adjusted  over  a  50/1  range 
. .  .  zero  can  be  suppressed  as  much  as  100%  of  maximum  span.  r 

'/^-SECOND  RECORDER:  for  recording  rapidly-changing  variables;  full  11-inch 
scale  pen  movement  in  only  Yi  second.  Chart  speeds  from  1  inch  to  14,400 
inches  per  hour  available. 

NARROW  SPAN  RECORDER:  measures  spans  as  narrow  as  100  microvolts 
without  external  pre-amplifier  .  .  .  completely  self-contained. 


Electronic  components  for  laboratory  use:  _  ^ 

BROWN  CONVERTERS:  transform  low-level  d-c  signals  into  60  or  400- 

cycle  alternating  voltages  ...  Unaffected  by  atmospheric  pressure.  A- 

BROWN  SERVO  AMPLIFIER  SYSTEMS:  consist  of  converter,'  amplifier  and  -  *' 
servo  motor  .  .  .  Sensitivities  of  2.0,  0.5,  and  0.05  microvolts  are  available, 
with  corresponding  voltage  gains  of  10*,  4  x  10*  and  40  x  10*.  vt 

BROWN  60-CYCLE  2 -PHASE  SERVO  MOTORS:  Provide  positive  positioning  . 

.  .  .  totally  enclosed,  self  lubricated.  Maximum  torque:  27  RPM 

motor— 85  in.-oz.,  54  RPM  motor— 43  in.-oz.;  162  RPM  motor— 19  in.-oz.; 

333  RPM  motor— 4  in.-oz. 


‘  *» 


BROWN  INSTRUMENTS 


H 
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Wont  moft  inforiiigtion?  Um  poit  cord  oo  lo«t  pofo. 


COMPLETE 
CIVILIAN  LINE 

Extcptionally  good  delivery  cycle  on 
civilian  orders  due  to  tremendous 
mass  production  facilities. 


IN  CANAOf 

SOUIH  AMI  KICA 


H»  PHI  Sf  NIpIlVI  S 


Type  C45-70 


-4  IZS  - 


€NLAR<i£D  SHArr 

cxto  v//r  w 


.202. '  * 


r 


NEW  3S  PAGE  ILLUSTRATED  CATALOG  — 


^COMPLETE 
I  MILITARY  LINE 

I  j  Immediate  delivery  from  stock  on  189 
types  including  JAN-R-94  and  JAN-R-19 
types  of  variable  resistors. 


r^/^Ujf/uc/ffiH  fjj'  't a Ua6le 


CHICAGO  Telephone  supply 

C  ( ft 


NOVih^liminate  difHtult  soldering  in  ''close  quarters''-save  space 


Sealtron  welds  flexible  lead  wires  right  into  multiple- 
pin  “Header”  connectors  to  eliminate  the  “close- 
quarters”  soldering  operation  formerly  needed  to 
connect  leads.  Now  all  you  do  is  slip  “spaghetti”  > 
sleeving  over  the  flexible  lead  and  connect  directly 
into  your  electronic  assembly. 

Sealtron  “built-in”  leads  meet  AN  specifications  — 
eliminate  space-taking  mechanical  attachments  re¬ 
quired  with  soft-soldered  connections.  This  means 
the  flexible  leads  take  up  as  little  as  3/32"  on  the 
back  of  the  panel  (see  drawing),  save  valuable 
space  where  miniaturization  is  essential. 

Sealtron  Multiple  Headers  can  be  incorporated  into 
any  panel  or  chassis  requiring  multiple  connections, 
fit  standard  receptacles.  Supplied  cadmium,  tin  or 
silver-plated;  available  with  any  number  of  pins. 
If  required,  Sealtron  engineers  will  design  and 
build  special  multiple  headers  to  suit  your  needs. 

Write  today  for  full  information. 


SEND  FOR  CATALOG  TODAYI 


^Here’s  how  Sealtron 
'builds-in’  leads  to 

SAVE  SPACE” 


First,  lead  wire  is  perma¬ 
nently  butt-welded  to  pin. 
Then  electrode  with  lead  wire 
attached  is  “fired”  directly 
into  header  pLite  forming  a 
y  hermetically  perfect  seal. 


«l$uiT  — weld  is  imbedded  in  glass  so 
that  wire  can  be  bent  at  sharo  right 
angles.  Uses  1/16"  less  space  than  FP 
connections,  3/32”  less  space  than  Til 
^connections. 


“Built-in" 

welded  connection- 
showing  lead 
wire  bent  at 
sharp  right  angle. 


FP  or  TH  or 

Flattened-Pierced  Turret  Head 

Connection  Connection 

(Mechanical  connections  required 
with  soft-soldered  leads) 


THE  SEALTRON  COMPANY 

9707  READING  ROAD  •  CINCINNATI  15.  OHIO 


Waat  Mart  faiforiMtiM?  Ust  pott  card  ea  lost  popt. 
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►  £»  CENT  TUBE  EMISSION  IM**  AVAILABLE  CUABENT) 


Manual  Inductrol 


75" 


ELECTRONIC  TUBE-LIFE  ^ 
VS.  VOLTAGE 

Currant-carrying  ability  of 
all  aUctronic  tubas  is  affoct- 
ad  seriously  by  voltago  davio- 
lion.  Tha  loss  of  amission 
ot  undarvoltoge  results  in 
shorter  lube  life.  Curve  I 
"Oxide  Cooled"  applies  to 
most  of  the  thyratrons,  plio- 
trons  and  receiving  lubes. 

Curve  2  "Thoriated  Tungsten" 
applies  to  small  transmitter 
tubas  and  some  battery-heal¬ 
ed  tubes.  Curve  3  "Pure 
Tungsten"  applies  to  osciHa- 
lor  lubes. 


*  M 


Automatic-  Inductrol 


For  maximum  tube  life  ond  performance, 
include  G-E  Inductrols  as  "original  equipment" 

Automatic  voltage  regulation  provides  an  effective  and 
economical  means  of  avoiding  losses  in  power  capacity 


The  life  and  efficiency  of  the  electronic  equipment  you 
manufacture  depends,  to  a  large  extent,  on  the  per¬ 
formance  of  the  electronic  tubes.  Tube  life  is  adversely 
affected  by  over-  or  under-voltage  conditions  that  ran 
easilv  })e  prevented. 

G-E  dry-type  induction  voltage  regulators,  called  Tndiic- 
trols,  offer  you  an  effective  and  economical  means  of 
maintaining  correct  operating  voltage.  'Pwo  types  are 
available  for  indoor  service  on  circuits  600  volts  and  be¬ 
low,  single-phase  3  to  240  kva;  three-phase  9  to  520  kva. 

1.  Automatic  Inductrols  maintain  a  closely  regulated 
output  voltage  from  a  varying  supply  voltage  with 
a  bandwidth  of  *1%.  The  standard  range  of  reg¬ 
ulation  is  plus  and  minus  10%. 

2.  Hand-oporatod  or  manually  controllod  motor- 
operated  Inductrols  provide  a  variable  output 
voltage  from  a  relatively  constant  supply  voltage, 
lliey  supply  100%  raise  and  100%  lower  regulation. 

can 


Typical  applications  for  G-E  Inductrols  that  have  proved 
highly  effective  include:  radar  equipment,  induction  heat¬ 
ing  equipment,  medical  and  imlustrial  x-ray  equipment, 
lY  and  radio  transmitters. 


For  further  information,  contact  your  nearest  G-E  sales 
office,  agent  or  distributor.. .or  return  the  attached  coupon. 


HERE’S  HELPFUL  G-E  DATA 
ON  INDUCTROLS 

Far  full  datallt  an  dry-lypa  indiKlian  valtnga  rogwlotart,  ratwrn  tbit 
cavpan  .  .  .  todayl 

Slngla-pboBa  INDUCTROLS,  Indoar  Barvka 

600  valtB  and  balaw  an  cirewita  X  ta  240  kva— OIC-79SA  □ 

Throa-phaaa  INDUCTROLS,  Indaar  tarvlca 

600  valU  and  balaw  an  cirewit*  9  ta  S20  kva— OiA-SR24  □ 

Appileatian  ballalin, 

IndiKtraU  and  alactrank  a^aipmant-— OEA-S936  □ 

Oanarol  llactrk  Company 

Sactlan  A423-201,  S<hana«tady  S,  N.  Y. 
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2  Mash  .063"  3  Mash  .041"  3  Math  .054"  4  Math  .063" 

76.4%  Opan  Araa  76.7%  Opan  Araa  70.1%  Opan  Araa  56.0%  Opan  Araa 


CALL  CHASE 


.  4  Math  .047"  5  Math  .041"  8  Math  .028"  12  Math  .023" 

65.9%  Opan  Araa  63.2%  Opan  Araa  60.2%  Opan  Araa  51.8%  Opan  Araa 


FOR  INDUSTRIAL  WIRE  CLOTH 


14  Math  .020"  18  Math  .017"  24  Math  .0135"  50  x  40  Math  .009" 

51.0%  Opan  Araa  48.3%  Opan  Araa  45.8%  Opan  Araa  35.7%  Opan  Araa 


IN  BRASS  AND  COPPER 


From  coarse  wire  cloth  for  window  or  door 
grilles . . .  right  down  to  extra-fine  mesh  for 
food  preparation,  call  Chase. 

Double  crimped  wires  of  Chase  Wire  Cloth 
keep  openings  square  and  true  . . .  mesh  uni¬ 
form.  It  is  woven  in  a  mill  which  specializes 
in  weaving  brass,  copper  and  copper-alloy 
wire  cloth.  The  result  is  quality. 

For  information  on  the  size  and  type  wire 
cloth  you  need,  send  for  free  book  or  call 
your  nearest  Chose  warehouse. 


Chase 

BRASS  &  COPPBR 

WATEIBURV  20,  CONNECTICUT  •  SUBSIDIARY  OF  KENNECOTT  C0P9ER  CORPORATION 

The  Nation's  Headquarters  for  Brass  &  Copper 


etiMa 


I  CKy. 


MlNto 

Maai 


UiFrHCin 

SmIMi 
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Waul  Mor«  mformatieii?  Um  post  card  on  last  page. 


Capociten  shown  2  Vs 
Nmtt  actual  siso^^^d 


CM-15  El  Menco  Capacitors  range  from  2  to  420 
mmf.  at  500  vDCw  .  .  .  measure  only  9/32"  x  y2" 
X  3/16"  . .  .  but  they’re 


PRETESTED  at  1000V! 


ALL  fixed  mica  El  Menco  Capacitors  are  factory-tested  at  double 
their  working  voltage.  So,  you  can  be  sure  they’ll  stand  up.  They 
also  meet  all  significant  jAN-C-5  specifications.  This  means  that 
you  can  specify  them  with  confidence  for  all  military  or  civilian 
electronic  applications. 

Our  Type  CM- IS  silvered  mica  capacitors  reach  S2S  mmf.  at  300 
vDCw.  Our  other  types  —  silvered  and  regular  —  provide  capaci¬ 
ties  up  to  10,000  mmf.  Want  samples  for  testing?  The  Electro 
Motive  Manufacturing  Co.,  Inc.,  WilUmantic,  Conn. 


WRITE  FOR  FREE  SAMPLES  AND 
CATALOG  ON  YOUR  FIRM’S 
LEHERHEAD 


JabWort  and  dtttrlbufan  ara  ro^uotlod  t#  writ#  far 
infamtotian  ta  Arc#  floctranict,  Iik.,  103  lafayatta 
St.,  Naw  Yorli,  N.  Y.  —  Sal#  Agant  far  Jabbar* 
and  OIttribwfar*  in  U.  S.  and  Canada. 


faroten  and  floctroitk  Monafadaraw  Oat  bifarmotlan  OIract  from  aur  iipart  Dapl.  at  WilUmantic,  Cann. 

THE  ELECTRO  MOTIVE  MFG.  CO.JNC.  WILUMANTIC,  CONNE 
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HOW  TO  OFFER  AIR  SUPPORT 
when  target  is  not  seen 


Our  Aircraft- 


Blinding  rain!  Darkest  nig];)t!  01>scuring  clouds!  One  of  these 
conditions  ...  or  all  three  combined  .  .  .  deter  planes  from 
seeking  out  and  destroying  enemy  strong  points  in  support 
of  friendly  front  line  trtxrps.  Th;rt’s  why  the  Ford  Instrument 
Company  was  called  in  by  the  Navy  to  design  and  build 
compact,  airborne  equipment  to  do  this  job. 

This  is  typical  of  the  problems  that  Ford  has  l)een  given 


by  the  Armed  Forces  since  1915.  For  from  the  vast  engineer¬ 
ing  and  production  facilities  of  the  Ford  Instrument  Com¬ 
pany,  come  the  mechanical,  hydraulic,  electro-mechanical, 
magnetic  and  electronic  instruments  that  bring  us  our  “to¬ 
morrows”  today.  Control  problems  of  both  Industry  and  the 
Military  are  Ford  specialties. 


You  con  too  why  o  job  with, Ford  Inttrumoni  offor*  young 
onginoor*  o  chollongo.  If  you  con  qualify,  thoro  may  bo 
a  tpot  for  you  in  automatic  control  dovolopmont  at  Ford. 
Writ#  for  brochuro  about  products  or  job  epportunitios. 
Stato  your  proforonco. 


DIVISION  OF  THE  SPERRY  CORPORATION 
31-10  Thomson  Avonuo,  Long  Island  City  1,  N.  Y. 


Want  more  information?  Use  post  card  on  last  pogc. 
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The  Finished  Product  is  Good 
only  os  its  ports  ore  good. 

For  the  best,  specify  and  use 


PHENOLIC 


LAMINATED 


QeT«Ut«  Tubinq  advcmtagM  include  molature  reeUlcmce, 
dimensional  stability,  hiqh  dielectric  strength . . .  qualities 
that  ensure  dependable  performance  and  uniformity,  with 
close  tolerances. 

Clevelite  Torkrite,  internally  threaded  and  embossed  tub¬ 
ing,  is  especially  made  to  eliminate  torque  and  stripping 
problems. 

Our  Research  and  Engineering  Laboratory  is  at  your 
service. 

Rememberl  For  the  best.  CALL  CLEVELANDI 


%(UVElAMDCOHTAINER<S 


Want  mort  information?  Ut*  post  card  on  loot  pogo. 
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^PfClALTY 


on  specialty 
transformers 


This  fully  illustrated  book  on  Westinghouse  Specialty  Trans¬ 
formers  coatains  full  details  on  design,  construction  and 
operation  of  each  type  in  entire  line. 

Find  the  answer  to  your  problems  in  these  types! 

**Ofir-The- Shelf’  Standard  Models  . . .  includes  electrical  and 
electronic  designs  for  both  commercial  and  military  applications. 

“Built-To-Order”  Special  Designs  . . .  reviews  wide  range  of 
custom-built  types.  Shows  how  Westinghouse  adapts  basic 
transformer  components  to  meet  your  exact  specifications 
economically. 

SEND  FOR  YOUR  COPY  TODAY!  Write  on  your  letter¬ 
head  for  Booklet  B-5806,  or  use  coupon  below.  Westinghouse 
Elecuic  Corporation,  P.  O.  Box  868,  Pittsburgh  30,  Penna. 

J.70689-A 


Westinghouse  Electric  Corporation 
Application  Data  and  Training  Dept. 
P.  O.  Box  868 
Pittsburgh  30,  Pennsylvania 

Gentlemen : 

Please  send  me  Booklet  B-3806, 
Wtsting^Mse  Specialty  Tramjormers 


NAME 


STREET 

CITY 

4S 
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RU  'O  H  M 


Divition  of 
Model  Engineering 
k  MIg  ,  Inc 


2t00  N.  Miiwawktt  Avcnwt,  Chicggo  II,  III. 

Eoitory  Huntington,  Indioho 
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RUOHM 


NOW  Available! 


50  watt  -  75  watt  - 100  watt  - 150  watt 
(25  watt  available  shortly) 


delivery 


approval 


quality 


t 


They’re  starting  to  make  a  TV  set 


You’re  looking  at  a  picture  of  a 
Malayan  open-pit  tin  mine — one  of 
the  world’s  largest. 

Next  time  you  look  at  the  picture 
on  your  TV  screen,  remember  it 
wouldn’t  be  there  without  tin  from 
mines  like  this. 

Without  tin  for  solder,  most  elec¬ 
trical  and  electronic  equipment  would 
be  useless  tangles  of  disconnected 
wires. 

Without  tin  for  cans  and  closures, 
much  of  the  nation’s  food  supply  for 
our  rapidly  growing  population  would 
be  lost. 

Without  tin  for  bearing  metals,  the 
wheels  of  industry  could  not  turn  so 
smoothly  and  efficiently. 

And  in  new  alloys  and  chemical 


compounds  tin  is  becoming  continu¬ 
ally  more  valuable  as  an  industrial 
material. 

Over  a  third  of  the  world’s  tin  is 
mined  in  Malaya.  No  end  is  in  sight, 
geologists  say,  to  Malaya’s  important 
reserves.  And  now  that  U.S.  Govern¬ 
ment  controls  on  tin  have  ended,  this 
time-tested  metal  is  again  freely  avail¬ 
able  in  this  country  to  any  user,  in  any 
quantity,  for  any  purpose,  and  an  ade¬ 
quate  supply  for  the  future  is  assured. 

A  free  and  stable  market  for  tin  is 
important  to  the  economy  and  secur¬ 
ity  of  the  United  States,  Malaya  and, 
in  fact,  the  entire  Free  World.  And  by 
steadily  winning  its  war  against  Com¬ 
munist  guerrillas,  Malaya  has  mate¬ 
rially  strengthened  its  position  as  the 


world’s  most  important  supplier  of 
tin  for  the  needs  of  the  United  States. 

Remember,  no  other  metal  com¬ 
bines  all  the  properties  of  tin.  Tin  is 
inert,  nontoxic,  friction  and  corrosion 
resistant.  Tin  is  highly  malleable,  sec¬ 
ond  only  to  gold.  Above  all,  tin  is 
economical  to  use.  A  little  tin  can  do 
a  lot  of  work. 

This  is  the  time  to  investigate  thor¬ 
oughly  the  ways  it  can  work  for  you. 


TIN  NEWS.Issuad 
meRthly,  cevsrs 
notsworthy  currMit 
d«v«lepHMiits  In  thn 
productinn,  marlipt- 
Inc  and  naa  af  tin. 
Wrtta  for  froa  copy. 


THE  MALAYAN  TIN  BUREAU  D«pt.  383,  1028  Connecticut  Ave.,  Washington  6,  D.C 
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Radical  new  instrument  makes  precise,  direct  attenuation 
measurements,  0  to  50  db,  between  8,200  and  12,400  me 


Instruments  for  Complete  Coverage 


tii}^  oEsi^ 

WAVE^f 

attenuator 


Model  X382A  is  a  broad  band  precision  instrument  of  a 
completely  new  type,  providing  measuring  accuracy  never 
before  offered  in  commercial  attenuators.  Attenuation  from 
0  to  50  db  is  completely  independent  of  frequency,  phase 
shift  is  independent  of  attenuation  setting,  and  accuracy  is 
within  ±  2%  of  db  reading.  The  instrument  is  directly  set 
and  read,  and  no  time-consuming  interpolation  or  work 
with  charts  are  required.  The  equipment  has  broad  usefulness 
for  all  types  of  attenuation  studies — particularly  for  precision 
laboratory  calibration,  direct  comparison  measurements,  and 
study  of  phase  sensitive  systems  such  as  antennas. 


Mathematical  law  operation 

The  attenuator  is  a  true,  reliable  standard  completely  free  of 
disadvantages  found  in  waveguide-beyond-cutoff  or  conven¬ 
tional  resistive-film  instruments.  Attenuation  depends  on  the 
angular  position  of  the  attenuating  film  rather  than  specific 
resistivity.  Model  X382A  employs  three  resistive  films—  two 
mounted  in  line  (within  the  waveguide  extensions)  and  a 
third  rotatable  axially  in  the  center  seaion. 

With  all  three  films  in  line  there  is  zero  attenuation.  Rotat¬ 
ing  the  center  film  increases  attenuation  proportional  to  the 


Figur*  1.  Cutaway  thowing  ralatian  of  fixod  and  rotating  film*. 


cosine  squared  of  the  angle  of  rotation.  (See  Figure  1)  Atten¬ 
uation  is  independent  of  frequency  and  other  external  factors. 

The  instrument  is  carefully  designed  and  ruggedly  manu¬ 
factured  to  retain  exact  calibration  through  years  of  service. 
VSWR  is  less  than  1.15  and  power  may  be  fed  to  either  end. 


SPECIFICATIONS 


FrogvoiKy  Rongai  8,200  to  12,400  me 
WavagHitIa  Sita:  r'xW".  80-32/ U,  UG-39/U  flangot 
CalibratoU  Rang#!  0  to  30  db 
AttanMOtion  (Zoro  Sotting);  Lou  than  1  db 

VSWR:  Lott  than  1.13  throughout  attonuation  atMf  froquoncy  rango 
AccMracyi  ±2%  of  db  roading.  (Ineludot  calibration  and  froquoncy 
orrort) 

Six#:  16"  long,  6"  high,  4W‘  doop.  Wt.  3  Ibt.  Shipping  wt.  10  Ibt. 
Rricat  $230.00  f.o.b.  factory 


Data  tubioct  to  chongo  without  natka. 


HEWLETT-PACKARD  COMPANY 

370SA  PAOl  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 
SAKS  AND  tNGINltHING  UmtSiNTATIVtS  IN  PRINCIPAL  CITItS 


ELECTRONIC  TEST  INSTRUMENTS 
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You  know  he^s  always  on  the  job 


Come  hell  or  high  water,  there  are  some  people 
who  simply  won’t  be  denied  the  privilege  of  do¬ 
ing  their  duty.  It’s  just  a  matter  of  basic  char¬ 
acter,  disciplined  by  daily  diligence  . . .  and,  as 
much  as  anything  else,  a  pride  in  maintaining 
a  record  that  has  been  so  painstakingly  built. 

This  is  the  kind  of  duty  that  Bristol  Brass 
men  understand  so  well.  They,  too,  have  a  name 
for  ’’always  being  on  the  job” . . .  and  they  won’t 
stand  for  the  smallest  nick  in  that  name  .  .  . 
if  deteimination,  brains  and  resourcefulness 


can  help  it.  And  they  have  plenty  of  all  three. 
Try  Bristol  Brass  service  on  your  own  sheet,  rod 
and  wire  needs.  You  may  encounter  two  new 
experiences  ...  in  quality,  as  well  as  in  service. 

•  •  • 

The  Bristol  Brass  Corporation,  makers  of 
Brass  since  1850  in  Bristol,  Conn.  Offices  or 
warehouses  in  Boston,  Chicago,  Cleveland,  Day- 
ton,  Detroit,  Los  Angeles,  Milwaukee,  New  York, 
Philadelphia,  Pittsburgh,  Providence,  Rochester. 


(itifeBea 


Want  more  information?  Um  post  card  on  last  pope. 
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(Actual  size) 


OUTPUT  CHARACTiRISTICS 
2N36,  2N37  anrf  3N3t 

CvrvM  or*  thown  for  1^  in  5  nquol  itoet. 
*Valu«  (ttiown  (or  2N36)  will  chone*  (or 
oodi  IrontUtor  typo. 


(Actual  size) 


In  junction  transistors,  the  surfaces  are  extremely  sensitive  to  moisture.  For  depend¬ 
ability,  they  must  be  completely  moisture-proofed.  CBS-Hytron,  recognizing  this,  is 
the  first  to  offer  you  the  new  hermelicallv  sealed  2N36,  2N37,  and  2N38  junction  tran¬ 
sistors.  Each  is  uniquely  sealed  in  a  metal  case . . .  moisture-proof,  contamination-proof, 
light-proof.  (See  drawing.) 

You  can  buy  these  new  hermetically  sealed  P-N-P  junction  types  immediately.  All 
are  amplifier  types.  Have  similar  characteristics,  except  for  current  amplification  and 
power  gain.  You  may  operate  the  2N36,  2N37,  2N38  up  to  55*C.  Their  in-line  design 
gives  you:  Compact,  flat  mounting  . . .  easily  identified  Clarity  . . .  solder-in  or  plug-in 
(with  clipped  leads)  convenience. 

In  addition  to  their  unique  moisture-proof  feature,  these  CBS-Hytron  junction  types 
offer:  (1)  High  gain.  (2)  Low  noise  figure.  (3)  Operation  at  low  voltages.  As  well  as 
other  advantages  characteristic  of  transistors:  Compactness  .  . .  light  weight . . .  rug¬ 
gedness  . . .  instantaneous  operation . . .  and  long  life. 

Remember,  CBS-Hytron  hermetically  sealed  2N36,  2N37, 2N38  transistors  are  avail¬ 
able  at  once.  Write  for  complete  data.  Or  order  now  for  prompt  delivery. 


COLLECTOR  VOLTS 


ELECTRICAL  CHARACTERISTICS f 

CSS-Myfroii  P-N-f  Junclion  TrontMort 
ChorMtwrittl*  SNM  aM37  »MS 
CaNxtor  vollog*  —6  —6  —6  v 

CoNwctor  turitnt  —  I  —  I  —  I  «•. 

Currant 

ompIlAcatian 

(actor  I  45  30  15 

Powargein  #  40  36  32  4b 

tTygkol  valuat  al  25*C  #Croun4a4  aatHtar 
comaction. 


NOW  3  CRS-NVTRON  TEST  AO  ARTIRS.  By  popular  demand.  Time 
alien  now  available  at  thenenet  pricea:  7-Pin  Miniature.  $1.45: 8-Pin  Octal, 
$2.25:  9-Pin  Miniature.  $1.75.  Take  advantage  of  e-a-a-y  “topaidc"  tcat- 
ing.  Order  your  Teat  Adaptera  today  from  your  CBS-Hytron  jobber. 

CBS-HYTRON  Main  Office:  Danvers,  Massachusetts 


A  Division  of  Colombia  Broadcasting  Systom,  Inc, 


Monuiacturan  ol 
lacaiving  Tubat  Sinca  1921 


RECEIVING  ...  TRANSMITTING  ...  SPECIAL-PURPOSE  AND  TV  PICTURE  TURES  •  GERMANIUM  DIODES  AND  TRANSISTORS 
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New  line  of  G>E  voltage  stabilizers  features  flexibility 

Now,  to  help  you  iron  out  voltage  ups  and 
downs,  General  Electric  offers  a  new  line  of 
standard  automatic  voltage  stabilizers  that 
offers  greater  design  flexibility  at  no  extra 
cost.  These  compact,  lightweight  units  can 
be  a  key  feature  in  your  design  of  sensitive 
electronic  equipment  where  precision  per¬ 
formance  depends  on  accurate  voltage 
stabilization. 

Output  ratings  of  1000,  2000,  3000  and 
5000  volt-amperes  are  available,  with  115 
and  230  volts  on  both  input  and  output,  to 
give  you  a  wide  variety  of  operating  com¬ 
binations.  Fluctuations  between  95  and 
130,  or  190  and  260  volts  are  corrected  to  a 
stable  115  or  230  volts  within  =*=  1  per  cent 
—  in  less  than  two  cycles.  Single-core  con¬ 
struction  completely  isolates  input  circuit 
from  output  circuit.  For  more  information 
G-E  STABILIZER  LINE  has  output  ratings  from  15-  to  5000-va.  see  Bulletin  GEA-5754. 


Miniature  selenium  rectifiers  resist  severe  operating  conditions 


Two  types  of  totally  enclosed  casings  are 
available:  Textolite*  tubes  for  normal  oper¬ 
ating  conditions;  hermetically  sealed,  metal- 
clad  casings  to  meet  severe  government 
specifleations. 

These  small-size  selenium  cell  assemblies 
have  long  life,  high  reverse  resistance,  good 
regulation  and  low  heat  rise.  Their  am¬ 
bient  temperature  range  is  broad — from 
—  55C  to  -1-lOOC.  Lead  mounting  is 
standard,  but  they  may  also  be  bracket - 
mounted. 

This  new  G-E  line  of  rectifiers  may  be 
used  for  blocking,  electronic  computer, 
signal,  magnetic  amplifler,  communication 
or  control  circuits;  for  operating  small 
relays,  solenoids,  precipitators.  Cell  sizes 
range  from  3/32  in.  to  15/32  in.  diameter, 
d-c  current  ratings  0.050  milliamperes  to 
25  milliamperes.  For  further  information, 
write  for  Bulletin  GEA-5935. 

TrodG^worfc  of  Bhctrk  C«. 


FOR  COMPACTNESS,  washers  between  cells  have  been  eliminated 


c(»y^b^ence  _ 


GENERAL 
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54 


Wont  mort  information?  Um  potf  cord  on  last  page. 


June,  1953— ELECTRONICS 


0 


TIMELY  HIGHLIGHTS 
ON  G  E  COMPONENTS 


Switchettes  art  versotile,  hove 
high  cuirent  rating 

A  wide  range  of  design  problems  can 
be  solved  by  G-E  general-purpose 
switchettes.  Tbey  are  corrosion-proof, 
vibration-resistant,  small,  lightweight. 
Efficient  at  sea  level  or  at  50,000  feet, 
in  ambient  temperatures  from  200F 
to  —  70F.  Ratings  up  to  230  volts, 
25  amp.  a-c;  250  volts,  25  amp.  d-c. 
See  Bulletin  GEC-796. 


Inductrols — for  automatic  or 
manual  voltage  regulation 

Compact  design  of  G-E  inductrols 
lets  you  fit  them  into  any  location. 
They  offer  micrometer-fine  control, 
autotransformer  efficiency.  Hand- 
operated  and  automatically  operated 
models  are  available  for  indoor  serv¬ 
ice  600  V  and  below  on  circuits  3  to 
520  kva.  Bulletin  GEC-795  covers 
single-phase  inductrols;  GEA-5824, 
3-phase  models. 


COMPLETE  LINE  includes  11  sizes 

G-E  cast-permafil*  transformers 
designed  to  meet  MIL-T-27  specs 

The  small,  light  design  of  General  Electric’s  new 
line  of  cast-permafil  transformers  makes  possible 
greater  flexibility  in  many  electronic  designs. 
Sealing  these  solventless-resin-type  transformers 
for  life  has  eliminated  the  need  for  metal  enclo¬ 
sures  and  fungus-proof  coatings.  Construction  is 
simple  terminals  are  anchored  directly  in  the 
tough,  solid,  shatter-resistant  permafil  mixture 
to  cut  size  and  weight  by  20  pe*  cent.  Machined 
and  punched  parts  have  been  kept  at  a  minimum 
for  lower  cost. 

Cast-permafil  transformers  have  an  expected 
life  of  1000  hours  or  more  at  130  C  ultimate.  The 
complete  line  of  11  sizes  is  available  in  various 
terminal  arrangements,  and  is  designed  to  meet 
MIL-T-27  (Grade  1)  performance  requirements. 
For  more  information,  write  General  Electric  Co., 
Sect.  C667-25,  Schenectady  5,  N.  Y. 


New  iron  weighs  only  VA  oz. 

The  new  120-v,  60-w  G-E  lightweight 
iron  is  designed  for  high-speed,  pro¬ 
duction-line  soldering  on  electronic, 
instrument,  and  communications 
equipment.  Thin,  5/16-inch  diameter 
shank  gets  the  J^-inch  tip  into  places 
a  r^ular  iron  can’t  reach.  Balanced 
design  allows  the  soldering  of  more 
joints  per  minute.  Long-lasting  Iron¬ 
clad  tip  needs  no  filing  or  dressing. 
See  Bulletin  GED-1583. 


j  Osnsral  ■•ctrk  Camywy,  Section  CM7-2S 
I  Schsnseta^y  S,  N*w  Yarfc 
I  Picas*  s*nd  m*  th*  following  bull*tint: 

I  %/  for  r*f*r*nc*  , 

I  X  for  Immadiot*  project 
I  □  GEA-5824  Thr**-phos*  Inductrols 

I  □  GEA-5935  Miniotur*  R*ctifi*rs 

I  □  GEC-795  Singla-phos*  Inductrols 

I  □  GEC-796  Switch*lt*s 


EQUIPMENT  FOR 
ELECTRONICS  MANUFACTURERS 


C«inpen*ntt  Froctional-hp  motors 

((•ctiftart 

Muturi,  lnstrum*nfi  Thnars 

Dynomoton  Indlcoting  lights 

Capacitors  Control  switches 

Tronsformors  Gonorotors 

PuUo-formIng  notworks  Solsyns 
Doloy  linos  toloys 

Rooctors  Amplidynos 

Thyrito*  Amplistats 

Motor-gonorotor  sots  Torminal  boards 

Inductrols  Push  buttons 

Rosistors  PhotovoHok  colls 

Voltogo  stobillxors  Glou  t  ushingt 

*Rog.  frodo-Morh  of  Gonorol  ihefrk  Co. 


Dovolopmont 
and  Pradtfctien 
Equtpmont 


Soldoring  irons 

Rosistanco-wolding 

control 

Curront'lhnitod  high- 
potontlol  tostor 

Insulation  tostors 
Vocuuni'tubo  voltmorof 
PHetooloctrk  rocordors 
DomognoHsort 


Noma. 


Company 


Wont  mort  informotion?  Um  post  cord  oo  lost  pogo. 


ELECTRONICS  — W,  1953 


11 


mitcheii-#lincl 


electrical  insulation  headquarters 


FOR  PRODUCTS  OF 


PUM  RAW  OR  COMPOUNDED 

.  .  .  uncut,  €Ut,  ground,  compressuct 


.  . .  shMtS/  fvbns,*^ 
rings,  discs, 
wosli«rs,.»tc. 


MOULDING  PLATE 
SEGMENT  PLATE 
FLEXIBLE  PLATE 
HEATER  PLATE 


AMD  COMBINATIONS  Of  MICA  WITH  S 

.  .  .  papors,  doth$,  fiborglas,  tapo$,  osbestos 


hi-Jielcctric,  lough,  hard,  elastic,  flexible,  resonant;  resists 
puncture,  moisture  .  .  .  is  infusible  and  easy  to  fabricate 


•  rer  MICA,  os  for  ovoryfhing  in  tho  lino  of  oloctricol  insulation, 
MITCHELL-RAND  IS  HiADQUARTERS  . . .  horo  you  will  find  tho  product 
host  suitod  to  tho  particular  insulation  purposo  . .  .  and  at  M-R 
you'll  also  find  tho  sorvleo  and  counsol  to  mako  cortoin  that  tho 
optimum  oloctricol  Insulation  is  built  into  tho  oquipmont  and 
compononts  you  monufacturo. 

Eor  MICA  as  for  anything  olso  in  tho  lino  of  oloctricol  insulation,  call  pn 
MITCNSU-RAND,  THE  UCTRICAL  INSULATION  HEAOQUARTIRS. 


Writm  to  MUCHtUL-BAND  lor  fr—  $amplmB  and  dnfcripHv*  dafa, 

INSULATION  COMPANY,  INCORPORATED 

MIRAGLAS  VARNISHED  TARES,  aOTHS  AND  SUEVINCS  •  MIRAGLAS  TAPES,  BRAIDED  SUEYINCS 
AND  TYING  CORDS  •  MIRAGLAS  SILICONE  TREATED  aOTHS,  TAPES  AND  TUBINGS  •  MICA 
TAPES.  aOTHS  AND  MICA-FIBERGUS  COMBINATIONS  •  FIBRE,  PHENOL  FIBRE  AND.  MIRALITE 
POLYESTER  RESIN  SHEET  INSULATING  PAPERS-DURO,  FISH,  PRESSBOARO,  ETC.  •  VARNISHED 
CAMBRIC  TAPES,  aOTN  AND  SLOT  INSUUTIONS'*  COTTON  TAPES  AND  SLEEVIN6S  •  TWINES  AND  TIC 
TAPES  •  ASBESTOS  TAPES,  SUEVINCS  AND  aOTH,  TRANSITS  B  ASBE^OS  EBONY  •  ARMATURE 
WEDGES  AND  BANDING  WIRE  •  VARNISHED  TUBINGS,  HYGRAOE,  MIRAGLAS,  HYGRAOC  VF,  MIRAGLAS 
SILICONE  •  THERMOFLEX  AND  FLEXITE  EXTRUDED  PLASTIC  TUBING  •  PERMACEL  MASKING 
TAPES  AND  EUCTRICAL  TAPES  •  BI-SEAL,  BI-PRENEi  FRICTION  TAPES  AND  RUBBER  SPLICE  • 
COMPOUNOS-TRANSFORMER,  CABU  FlUING,  POTHCAD,  ETC.  •  INSUUTING  VARNISHES  OF  AU  TYPES. 

51  MURRAY  ST.  •  COrtlondt  7-9364  •  NEW  YORK  7,  N.Y. 


Want  more  information?  Um  post  card  on  last  page. 
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Potitiofi. 


Company. 


'Potantod 


44erei5  your  guide 
4oJefi^  Electronics 


It  covers  the  complete  standard  line 
of  Jeffers  Electronics  Division  products: 

R.F.  CHOKE  COILS 
CAPACITORS 
EUCTRONIC  COMPONENTS 

It  tells  everything  you’ll  want  to  know 
about  these  products— their  specifications, 
their  characteristics,  their  applications. 

To  get  your  copy  immediately, 
simply  mail  the  coupon  below. 


JEFFERS  ELECTRONICS  DIVISION 
SPEER  CARBON  COMPANY 
Du  Bolt,  Pennsylvania 

Other  Divitiont: 

Speer  Resistor 
Internotionol  Graphite  &  Electrode 

OTHER  JEFFERS  PRODUtH 
ceramic  capacitors  •  disc  capociteri 
high  voltage  condentert  •  capriatars 
OTHER  SPEER  PRODiKTS  FOR  ElEnRONIG  INDUSTRT 
anodes  •  contacts  •  retistori  •  iron  cores 
discs  •  brushes  ■  molded  notched*  coil  forms 
battery  carbon  •  grophite  plates  and  rods 


Jeffers  Electronics  Division 
Speer  Carbon  Company 
Du  Bois,  Pennsylvania 

Please  send  me  a  capy  of  your  latest  catalog  covering  the  complete 
standard  line  of  Jeffers  Electronics  Division  products. 
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FOR  TOR  INGINIIRING  KNOW-HOW  ON  RIRMANINT  MAGNITS  CONSULT  INDIANA 


I 


PERMANENT 


^000  2S00 


4000/ 


tailored 


mnm 


to  meet 


specifications 


G  Top  onginooring 

G  35,000  Pormonont 
mognot  oppUccrtiont 

G  Mognots  from  all 
typof  of  matorlal 


tachometor 


These  are  the  assets  at  your  disposal  which 
permit  INDIANA  to  tailor  their  permanent  magnets 
to  your  design  specifications. 

Just  as  Stewart-Warner  did,  so  you,  too,  can 
place  your  confidence  in  INDIANA  for  quality 
permanent  magnets  ...  for  skill  in  manufacture  .  .  . 
for  cost-cutting  engineering  aid.  Rigorous 
quality  control  in  every  step  of  production  is  your 
assurance  of  exact  magnetic  and  physical  char¬ 
acteristics.  For  help  with  your  problem, 
write  INDIANA,  today. 


cunif*  rings 


parmonant  magnet  assembly 


PERMANENT  MAGNETS  MAY  DO  IT  BETTER 


DESIGN  SUMMARY 


Iqulpment — Electric  Tachometer,  manufactured  by 
Stewart-Warner  Corp.,  Chicago. 

Application — Permanent  magnet  assembly. 

Problem— To  design  a  permanent  magnet  which 
would  produce  sufficient  torque  and  give  added  sta¬ 
bility  to  this  instrument. 

Solution — By  varying  the  analysis  and  heat  treat¬ 
ment,  INDIANA  engineers  developed  a  special  Cunife 
permanent  magnet  which  provided  the  necessary- 
torque  and  improved  stability.  Furthermore,  this 
special  Cunife  magnet  lent  itself  better  to  the  limited 
space  resulting  from  the  new  design. 

WRITE  FOR  DESIGN  MANUAL  NO.  4-A6 


THE  INDIANA  STEEL  PRODUCTS  COMPANY  •  vaiparaiso,  Indiana 

WORLD’S  LAKOtST  M  A  M  U  f  AC  T  U  K  S  It  Of  f  t  f  M  A  M  t  N  T  MAONtTS 


Wont  more  informotiofl?  Use  pest  cord  ea  lost  page. 
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gets  perfection  outside 
to  match  its  precision 

inside  I  I 


IBM  business  machines  are  known  the  world  over 
for  their  precision.  And  they  look  the  part,  too. 

But  the  modern  lines  which  make  these  machines 
so  attractive  make  their  fabrication  a  challenge  to 
Karp  Metal  Products  Co.,  Inc.,  one  of  IBM’s  sheet 
metal  fabricators. 

For  only  with  its  creative  staff  of  sheet  metal  crafts¬ 
men...  its  ability  to  tool  complex  jobs... its  88.000 
square  feet  of  most  modern  plant  facilities  is  Karp 
able  to  match  IBM's  precision  inside  with  flawless 
fabrication  outside. 

These  same  facilities  can  solve  your  cabinet,  hous¬ 
ing  or  enclosure  problems,  too.  Karp  engineers  can 
often  show  you  the  w  ay  to  design  modifications  which 
cut  initial  costs  and  speed  assembly;  they  can  also 
show  you  how  to  take  advantage  of  Karp's  vast  assort¬ 
ment  of  available  dies. 

Whether  your  needs  are  as  large  as  IBM’s  or  more 
moderate,  you'll  find  it  profitable  to  do  business  with 
Karp. 


IBM  Proof  Machine 


KARP  METAL  PRODUaS  CO..  215  63rd  ST.,  BROOKLYN  20,N.Y. 

Division  of  H  &  B  American  Machine  Company 


IBM  Cord  Verifier  -  j 


MOST  COMPLETE  FACILITIES  FOR  LARGE  AND  SAAALL  RUNS  OF 

INOINIIRID  SHEET  METAL  PAIRICATION 


ENGINEERINGS  TOOUNG+  PRODUCTIONif  FINISHING 
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XHBOARO 


ONlo*, 


OSttY 


Moistur*  Proof 

PLASTIC  COATED  TOROIDS 

In  addition  to 
standard  wind* 
ingt,  wo  offor 
toroids  oncos* 
ed  in  tough 
thormosotting 
plastic.  Plastic 
oncosomont  providos 
•xtro  protoction  from  humidity,  mochon- 
kol  shock.  Avoiloblo  in  all  sizos  of  coils. 

Stool  Cosod 

TOROIDS  AND  FILTERS 


Existing  dosigns 
covor  a  wkJo 
rongo  of  typos 
and  froquon* 
cios.Filtorsmoot 
military  spocifi* 
cations  and  can 
bo  offorod  in  min 
kiturizod  vorsions.  A 
typical  filtor  is  shown. 

C.  A.  C.  filtor  dosign  ongi* 
floors  will  convort  your  spocifkations  to 
production  dolhrorioswith  minimum  dolay 


0  00  0 


From  a  modest  beginning  five  years  ago.  Communication 
Accessories  Company  has  grown  to  one  of  the  largest  exclusive 
toroid  coil  winding  producers  in  the  U.  S.  today.  Why? 

We  like  to  think  that  this  growth  is  due  to  the  thorough, 

careful  handling  we  apply  to  each  coil  .  .  .  and  because 

of  the  particular  skill  of  our  people.  Whatever  the 

reason,  we'll  continue — doing  the  best  we  know 

how — thankful  for  the  trust  that  important 

companies  have  placed  in  us.  / 

writ*  for  this  catalog  b 


IKKINAN  MNJA  MlSSOUn 


60 
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REGULATES 
AND  CONTROLS 


WIDn  OUTFIT  VOlTAOl  RANOI  MODILS 

Nob<itron>RANGERS*  or*  d«iiqwd  to  moot  tho  domand  for 
powor  MipptiM  similar  to  tho  Nobotron  but  with  widor  output 
voitogo  rangot. 

Nobotron>RANGERS  or#  continvously  odjustoblo  ovor  ox* 
tondod  output  rangos,  yot  provide  regulation  accuracies  of 
±0.25%  against  line  and/or  lood.  Other  specifications  are 
identical  to  those  of  the  standard  Nobotrons. 

Three  models  are  available,  the  SR-30,  SR  100,  SR-2.  Capac* 
ities,  respectively,  are  3  •  30  VDC  at  3  •  30  amperes,  3  •  135 
VDC  at  1  •  10  amperes,  and  100  •  300  VDC  at  1  •  10  amperes. 

Investigate  NOW  the  cost  of  a  NOBATRON  installation 
versus  the  overall  cost  of  leu  satisfactory  DC  sources. 


The  NOBATRON 


maintains  stabilized  DC  voltage  under 
changing  line  and/or  load  conditions. 

A  complete  line  of  catalog  models  ore  available,  with 
output  voltages  of  6,  12,  28,  125,  and  200  VDC,  from  5  to 
350  amperes. 

Sorensen  Nobotrons  eliminate  battery  and  generator  trou* 
bles.  They  combine  high  regulation  accuracy  with  maximum 
dependability  and  minimum  maintenonce. 

All  models  are  ottroctively  finished.  Most  can  be  furnished 
either  for  relay  rack  mounting  or  in  cabinets  for  bench-top 
use.  Most  units  ore  metered;  all  are  adequately  protected 
against  overload  by  suitable  fuses  and  breakers. 

CONUNON  NOIATtON  SeSCITICATIOSM 


Input  voltopn 
rongu 

95*130  VAC,  tinei*  A  5040  **•  H>eli  currsnt  onlta 
20S/1 15,  4*w<ra,  wya. 

Output  voHogu 
rang# 

Adiuctafala  d:  t0%  wMi  rcrtoe  accuracy,  —  35% 
with  laitar  accuracy. 

R*eiilcrti«ii  accuracy 

±  0.3%  frooi  1/10  ta  full  laarf. 

Mppla  vehoea 

1  %  RMS.  Thau  caactoat  OJt  lucaadc. 

New  l-T-E  90°  deflection  yoke 
offers  outstanding  advantages 
in  television  reception 


Here’s  an  outstanding  electronic  component  develop¬ 
ment  of  vital  interest  to  all  television  tube  and  receiver 
manufacturers.  I-T-E  now  offers  the  television  in¬ 
dustry  a  new,  high-sensitivity,  “flared”  deflection  yoke, 
expertly  designed  to  produce  large  pictures  with 
excellent  resolution. 


up  on  kinescope  nwk  — 
allows  */4"  pullback  for 
bne  adjustment  wittwut 
causini  neck  shadow. 


LOOK  AT  THESE  OUTSTANDING  ADVANTAGES 


Up  to  90°  doflocthn  without  nock  shadow.  Y oke  design 
allows  pullback  on  neck  of  tube. 


High  sonsitivity.  Because  of  advanced  design  and  high-  y  X 

quality  ferrite  core  material,  yoke  deflects  full  picture  V- 

on  screen  at  low  line  voltages. 

Full  focusing.  Image  can  be  focused  sharply — horizon-  J  ^  Thorough  oloctrical  protosting . 

tally  and  vertically — over  entire  face  of  screen.  Excel-  Before  shipment,  all  yokes  are — 

lent  side  and  corner  resolution. 

a.  Tested  for  shorted  turns. 

Shrifilr-proof.  Insulation  shield  between  horizontal  and  b.  Tested  to  assure  meeting  of  customers’  induc- 

vcrtical  coils  enables  yoke  to  withstand  normal  oper-  tonce  and  resistance  specifications.  (Tolerances 

ating  voltages  and  temperatures — without  shrinking.  ***  ^  f 

C.  Tested  for  induced  voltage. 

d.  Tested  for  insulation  breakdown  between  hori¬ 
zontal  and  vertical  coils,  between  horizontal 
coilsand  core, and  between  verticalcoilsand core. 

•.  Tested  and  adjusted  for  minimum  cross-talk. 

f.  Visual-tested  to  meet  customers'  requirements. 


5  ^  Minimum  "pin  cushion"  distortion.  Advanced  l-T-E  coil 
design  reduces  bowing  effect  to  a  minimum. 

9  ^  Ooso  quality  eonfro/— maintained  through  all  phases  of 
manufacture — assures  deflection  yokes  of  the  highest 
quality. 


Went  meru  intermetioM?  Us«  pest  card  on  lost  page. 
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Wont  mart  infermetion?  Um  post  cord  on  lest  poet. 


I-T-E  quality  focus  coils -small,  compact,  lightweight - 
precision-huilt  to  commercial  or  government  specifications 


I'T-E  quality  focus  coils  are 
designed  for  use  with  tubes  up 
to 90®  deflection.  Hermetically* 
sealed  and  non-hernKtically- 
sealed  types  are  available  with 
either  permanent  magnet,  per¬ 
manent  magnet  and  electro¬ 
magnet,  or  electromagnet  con¬ 
struction.  Finest  magnets  are 
used;  uniform  magnetic  held 
assures  minimum  spot  distor¬ 
tion.  Coils  retain  proper  focus¬ 
ing  over  a  wide  range  of  line 
voltage  variations. 


Hermeticolly-tealed  •l•ctromagn•t 
focus  coil 

for  government  use,  to  meet  Govt. 
Spec.  MIL-T-27.  A  precision  focus 
coil,  uniformly  wound  of  flnest  cop¬ 
per  wire.  Coil  sealed  in  nitrogen  to 
assure  minimum  temperature  rise. 


Pormonont  mognot  focus  coil 

for  government  use,  to  meet  Govt.  Spec.  MIL-T-27.  Finest 
uniform  magnets  and  /ocked controls  guarantee  uniform  focus 
even  after  severe  shock  and  vibration.  Outer  coating  of 
special-type  varnish  guards  against  fungus  growth. 

Extensive  production  facilities  and  broad  engineering  back¬ 
ground  enable  I-T-E  to  manufacture  quality  focus  coils  to 
meet  any  specification — government  or  commercial. 


FOR  DETAILS  about  any  of  these  pro’ducts — or  about  any  .rpec/a/ 
types  of  precision  wire-wound  components — write 
to  Resistor  Division,  I-T-E  Circuit  Breaker  Co., 
1924  Hamilton  St.,  Philadelphia  30,  Pa. 


PRECISION  WIRE-WOUND  PRODUCTS 


70°  DEFLECTION  YOKES 


are  also  produced  in  quantity  to  I-T-E  high- 
quality  standards.  Form-wound,  they  are 
precision-built  to  provide  the  same  advan¬ 
tages  as  the  90°  yokes — but  with  narrower 
deflecting  angle. 


All  l~T~E  d»fl»etion  yok»s  are  designed  for 
clearest  image  reproduction.  Modern  manufac¬ 
turing  techniques,  advanced  design,  and  critical 
standards  enable  I-T-E  to  produce  high-quality 
deflection  yokes — at  competitive  prices. 


Fabricatad  by  Micro-Matic  Scraw  Co.,  Inc.,  Lindan,  NJ. 


sy 


IT’S  MADE  OF 


BERYLCO 


BERYLLIUM  COPPER 


This  critical  connector,  used  in  new, 
improved  radar  devices,  is  made  of 
Berylco  beryllium  copper  for  its  many 
recognized  advantages.  Beryllium 
copper  offers  the  designer  desirable 
combinations  of  properties  such  as 
strength,  spring  action  and  forma* 
bility  in  high  degree. 

As  in  all  radar  and  electronic  equip¬ 
ment,  the  material  used  for  connectors, 
plugs,  a  d  a  pters,  etc.,  must  have  current- 
carrying  capacity.  Berylco  certainly 
has  that.  It  must  also  retain  firm  con¬ 
tact  pressure  for  a  long  time;  it  must 
be  noncorrosive;  it  must  be  indifferent 
to  wide  temperature  variations;  it  must 
not  be  subject  to  fatigue. 


Berylco  offers  all  these  qualities  to  a 
superlative  degree.  For  this  particular 
part,  which  must  be  turned  and 
threaded  to  close  Tolerance,  machin- 
a  bility  is  important.  In  this  respect 
beryllium  copper  offers  special  advan¬ 
tages  through  its  age-hardening  fea¬ 
ture.  This  means  that  parts  can  be 
readily  machined  in  a  relatively  soft 
condition  and  then  hardened  to 
give  the  desired  combination  of 
final  properties. 

You  will  undoubtedly  want  to  include 
Berylco  beryllium  copper  in  your 
plans  for  the  future  if  you  have  not 
already  done  so.  Take  advantage 
of  the  know-how  of  the  world's  largest 


producer.  Call  or  write  any  of  the 
offices  below  for  sample  material  or 
engineering  help. 

VALUABLE  ENGINEERING  INFORMATION 
on  Berylco  beryllium  copper  is 
contained  in  a  series  of  technical 
bulletins,  published  monthly.  To 
receive  your  copy  regularly,  write 
on  your  business  letterhead. 

TOMORROW’S  PRODUCTS  ARE 
PLANNED  TODAY  — WITH 
BERYLCO  BERYLLIUM  COPPER 


BERYLC^  the  beryllium  CORPORATION 


DEPT.  3-F,  READING  21,  PENNSYLVANIA 

New  York  •  Springfield,  Mass.  •  Rochester,  N.  Y.  •  Philadelphia  •  Cleveland  •  Dayton  •  Detroit  •  Chicago  •  Minneapolis  •  Seattle  •  San  Frandsco  •  Los  Angeles 

Representatives  in  principal  world-trade  centers 

Want  mart  information?  Um  past  cord  ea  loft  pagt. 
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POTTER  &  BRUMFIELD  LEADS 
IN  RELAY  DEVELOPMENT  &  PRODUCTION 


Design  Engineer  Gets  More  Help 
to  Meet  Tough  Relay  Requirements 

Shown  on  this  page  arc  some  of  Potter  &  Brumfield's  recent  relay  developments.  Constant 
creation  of  new  relay  structures  offers  today's  design  engineer  more  help  in  his  search  for 
miniaturization,  ruggedization,  acclimatization,  higher  contact  capacities,  more  contact 
combinations,  greater  sensitivity  and  longer  life. 


New  AF  Series,  recently  developed  by 
Potter  &  Brumfield,  will  operate  on  any 
frequency  in  the  general  vicinity  of  400 
cycles  with  IS  grams  or  higher  contact 
pressure  at  approximately  2  VA  input  per 
movable  pole.  Advanced  construction 
withstands  better  than  lO-G  vibration  with 
any  contact  arrangement  up  to  2  Form  C 
(DPDT)  contacts. 

New  unit  is  available  open  as  illustrated 
or  hermetically  sealed  with  3-stud  mount¬ 
ing  and  plug-in  or  solder-terminal  glass- 
insulated  header.  Coils  wound  on  molded 
bakelite  bobbins 
with  breakdown  is . 

of  500  V.  RMS  Mi 

minimum  be- 

tween  all  current  5 

carryingelements 

and  to  ground.  % 

Contacts  rated  S  L  m 

amps,  ^  H 

60-cycle,  non-  V 


MH  Series  Offers  Maximum 
Conversion  Efficiency;  Many 
Contact  Combinations,  DC  or  AC 


Ultra  sensitive  SS  Series 
Feature  Dual  Coils; 

10-6  Vibration  Resistance 


Hermetic  Sealing  or  Dust  Covering  Available  for  All  Individual 
Relays  or  Multiple  Groups;  Keep  Out  Dust,  Fumes,  Moisture,  Etc 


•  New  “L”  Type  deep-drawn  steel 
enclosure  accommodates  six  MH  re¬ 
lays  or  one  standard  LT  telephone 
type  relay,  not  shown  on  this  page. 
Mounting  is  by  4  studs.  Available 
with  maximum  of  24  solder  terminals. 
Dim.  2Hi'  X  4‘>4'  x  3*4'  high. 


Brand  new  SS  Scries,  DC  Super-Sensitive 
Relays,  provide  operation  with  10-G  vi¬ 
bration  resistance  on  less  than  10  MW. 
New  unit  utilizes  dual  coils  normally  con¬ 
nected  in  series.  Balanced  armature  with 
point  bearings  pivoted  in  adjustable  mounts 
reduce  friction  to  a  minimum.  Pure  silver 
contacts  rated  2  A  at  II 5-V,  AC  or  28- V. 
DC,  non-inductive  load.  Contact  arrange¬ 
ment  is  I  Form  C  (SPDT).  Available  with 
total  coil  resistance  up  to  60,000  ohms  and 
sensitivity  range  from  I  MW  to  2  W. 
Supplied  open  as  illustrated  or  hermeti¬ 
cally  sealed  with  glass-insulated  plug-in  or 
solder-terminal  header. 


•  New  "D”  Type  deep- 
drawn  steel  enclosure  is 
designed  for  sealing  the 
AF  Series  400-Cyclc  AC 
relays,  but  will  accom¬ 
modate  the  MH  or  MJ 
relays  shown  above. 
Supplied  with  standard 
octal  7, 9  or  14  pin  min¬ 
iature  plug  or  up  to  14 
hot-tinned  solder  termi¬ 
nals.  Dim.  1^'  X  1*?^' 

X  2?j|'  high. 


Wrifa  Us  ar  Phan*  Yaar  Lacal 
PAB  Ssrfas  Offica  far  Naw 
Mastar  Cafalag  lllwsirating  and 
DasariWnt  Oar  WMa  Una  af 
Bask  Balay  Siractaras, 
Haasings  and  Inclasaras. 
Ralays  far  ivary  iladrical  and 
Ilacirank  Appikafian. 

Other  side  for 
moiling  address 


design 


Years  of  experience  and  close  con¬ 
tact  with  the  military  and  the 
electrical  and  electronic  industries 
enables  P&B  to  design  and  de¬ 
velop  relays  and  similar  assemblies 
to  exact  requirements.  Current 
MIL  specifications  are  maintained 
in  complete  files.  All  necessary 
laboratory  and  testing  instru¬ 
ments  at  your  service  any  time. 
Certified  test  reports  on  request. 


production 


Three  large  plants,  including  over  50,000  s(]uare  feet 
of  floor  space,  fully  equipped  with  complete  tooling, 
coil  winding,  plastic  molding,  heat  treating,  glass 
metaliring,  welding,  hermetic  sealing  and  machine 
tools  for  every  operation.  Orderly,  efficient  plant  lay¬ 
outs  assure  steady,  precise  assembly  line  production 
.  .  .  single-shift  capacity  10,000  relays  per  day! 


will  solve 


iimiiiMiiM 


engineering 

Kxtensive  research,  lalw- 
ratory  and  mmlel  shop 
facilities  always  avail¬ 
able.  LalK>ratory  equip¬ 
ment  includes  all  types 
necessary  for  design,  <le- 
velopment  and  type-test¬ 
ing  of  industrial  control 
and  electronic  compo¬ 
nents.  Altitude,  heat  and 
cold,  salt-spray,  shts-k, 
vibration  and  other  tests 
completed  quickly  at 
reasonable  cost. 


write 

Potter  &  Brumfield 

TODAY 

about  your  problems  or  requirements  on  re¬ 
lays  or  similar  electro-mechanical  assemblies. 
I’&li  com|>etent,  well-trained  |>ersonnel  and 
modern  plant  facilities  offer  you  the  finest 
service  in  the  relay  industry.  Samples,  recom¬ 
mendations  and  quotations  promptly  for¬ 
warded  on  recjuest. 


PRINCETON,  INDIANA 

Export:  13  E.  40th  St.,  Now  York,  N.  Y. 

So/m  Offic*!  in  frincipal  U.  S.  and  Canadian  Citiat 


P4B  CATALOGUED  RELAYS  AVAILABLE  AT 
YOUR  LOCAL  ELECTRONICS  PARTS  DISTRIBUTOR 


■fjosOl 


X 


You  can  believe 
what  you  see 

with  an  RCA 

oscilloscope 


I 


I 


The  RCA  WO-88A  S-inch  and  WO-56A  7-inch  oscillo* 
scopes  have  the  facilities  you  need  for  precise  qualiutip* 
analysis  and  accurate  quantitativt  measurtmtnts . . .  thanks  to 
advanced  engineering  design. 


For  instance,  one  of  the  outsunding  features  of  these 
instruments  is  their  remarkably  trae  square  wave  response 
.  .  .  obtained  by  adequate  band  width,  negligible  phase 
shift,  fast  rise  time,  frequency-compensated  attenuators, 
and  a  complete  absence  of  peaking  circuits. 


Equally  important  are  the  peak-to-peak  voltage-measure- 
mentfeatures—obuiiatd  through  the  use  of  voluge-calibrated 
attenuators,  front-panel  calibrating-voltage  terminals,  cali¬ 
brated  graph  screens,  and  good  amplifier  linearity. 


Other  quality  features  common  to  both  designs  include 
. . .  push-pull  direct-coupled  amplifiers  . . .  extra  fast  retrace 
.  .  .  shielded  CRT  gun  .  .  .  plus  and  minus  sync  .  .  .  line- 
frequency  sweep  with  phasing  .  .  .  and  a  set  of  matched 
probes  and  cables  including  a  high  impedance  probe  hav¬ 
ing  an  input  resisunce  of  10  megohms  and  an  input 
capaciunce  of  less  than  10  uuf! 

••fere  seleatina  •  'saepe  fer  yeer  spealel  needs,  be  sere  te 
pet  Hie  fuN  deteMs  en  the  WO-88A  end  WO-SAA  frem  yeer 
ACA  Teat  fqefisment  OitiHbwfor  •  .  .  er  write  ICA,  CeneneraM 
Inpineerinp,  Seatlen  43fX.,ltorrisen,  New  Jersey, 


RAD  to  CORPORATtOM  of  AMERICA 

TKST  KQUIPMKMr  MARmiSOM.  M.J. 


Wont  more  informatioii?  Um  post  card  o«  lest  pegs. 
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•  FRONT  PANEL  CONTROL 
AOJUSTS  CARRIER  POWER. 

•  AVAILABLE  IN  A  WlOE 
VARIETY  OF  COMBINATIONS. 

•  FULLY  JAN  APPROVED. 


•  Designed  to  withstand  Class  “B"  shock  tests 
and  operate  in  ambient  temperatures  between 
-54‘'C.  and-fB5“C. 

•  Heavy  steel  frame  to  which  each  drawer 
section  is  secured  by  captive  thumb  screws. 
Heavy  roller  bearing  compound  extension 
type  slides  provide  easy  access  for  maintenance. 


•  Frequency  range:  200-800  KC.  Frequency 
stability:  0.005%.  Audio  response:  ±2  Ob. 
400-3000  CPS.  Noise:  40  Ob.  below  100% 
modulation  at  400  watts.  Power  consumption: 
2200  watts  at  115  V.  60  cycle  single  phase  at 
400  watt  carrier  100%  modulated. 

•  Fully  JAN  approved.  Built  for  dependable 
service  under  any  climatic  variations  including 
those  encountered  in  ship- board  service. 


'QATES  RADiq  COMPANY,  QUINCY,  ILLINOIS,  U.S.  A 

MANUFACTURING  ENGINEERS  SINCE  1977 


9700  Polk  Avenue,  Houston,  Trmes 


Wjrner  Buiidine,  ^esKin^ton,  D.  C.  0  I nte r n etion jf  Division,  13  C.  40th  St.,  New  York  City 
Cenedien  M,«rcon<  Compjny.  Montrcjl,  Ouebec 


This  outstanding  homing  beacon  transmitter 
sets  new  standards  for  this  type  of  service.  Carrier 
power  is  adjustable  from  25  to  400  watts  by  a  front 
panel  controlled  auto— transformer.  Pressurized 
forced  air  cooling  is  provided. 

The  GATES  MO-3975  is  available  with  or  without 
remote  control.  Transmitter  can  be  supplied  for 
51H  ohm  output  or  a  special  antenna  coupler  is 
available  to  couple  directly  to  an  L  or  T  type  antenna. 
High  level  voice  modulation  is  employed,  incorporat¬ 
ing  a  peak-limiter  to  prevent  over-modulation.  A 
type  36  automatic  code  keyer  operates  from  a  phase- 
shift  type  oscillator  at  1020  cycles.  Versatile,  depend¬ 
able,  the  GATES  MO-3975  represents  the  most  ad¬ 
vanced  LF  homing-beacon  transmitter  yet  developed. 


M 


WrrI  mort  iRfarmatlaii?  Uit  post  card  on  lost  page. 
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For  High-Accuracy, 

Long-Life  Resistors  we  wind 


with  D-H  Electrical  Alloy  Wire” 


,,,  so  states  INSTRUMENT  RESISTORS  COMPANY,  of  Union,  New  Jersey,  manufacturers  of 
IN-RES-CO  quality-huilt  resistors  for  every  electrical  and  electronic  application 


IN*RES-CO  resistors  are  wound  to  meet  the  most  critical  re* 
quirements  without  excessive  cost;  sundard  inductive  and  non* 
inductive  units  are  available  in  resistance  ranges  from  0.01 
ohm  to  several  megohms -with  power  ratings  from  a  fraction 
of  a  watt  to  10  watts.  Included,  are  types  especially  suited  to 
counter  excessive  humidity,  fungus,  space  limitations,  and 
temperature  rise. 

Says  Instrument  Resistors  Company:  "For  23  years,  we 
have  devoted  our  facilities  exclusively  to  the  development  and 
manufacture  of  quality  resistance  components.  The  fact  that 
today,  with  such  a  wealth  of  experience  to  our  credit,  we 
specify  Nichrome,  Karma,  and  D*H  Manganin  wire  for  wind* 


ings,  constitutes  the  strongest  endorsement  we  can  offer  of 
these  Driver*Harris  products.” 

Nichrome*,  Karma*,  and  D-H  Manganin  deliver  top-level 
performancc-their  characteristic  electrical  and  physical  prop* 
ertics  remaining  unchanged  even  under  exceptionally  exacting 
operating  conditions.  They  are  ready  to  go  to  work  for  you, 
too-as  arc  more  than  80  other  Driver-Harris  alloys.  Profit  by 
consulting  with  us.  We  shall  be  glad  to  make  recommendations 
based  on  your  particular  needs  .  .  .  and  arc  conhdent  wc  can 
meet  your  resistance  requirements  with  D-H  alloys  that  will 
assure  the  best  possible  results. 


•TJM.  t«fl.  U.  S.  Pat.  Off. 


Nlrtiromr  end  KARMA  are  produced  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

MANCHIS:  Chicage,  Detreit,  Cleveland,  les  Angeles,  San  Ptanclsce 
In  Conodai  The  I.  CRKNMG  WIIE  COMPANY,  Ud.,  Hamilton,  Ontario. 


MAKERS  Of  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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West  mere  intarmetieet  Um  pest  card  a«  lest  pees. 


67 


m  SUPERIOR  ELECTRIC  co. 


SUPERIOR  ELECTRIC  VOLTAGE  CONTROL 
EQUIPMENT  IS  AVAILABLE  THROUGH  AN 
ELECTRICAL  DISTRIBUTOR  CONVENIENTLY 
LOCATED  NEAR  YOU 


POWERSTAT 

VARIABLE  TRANSFORMERS 


Th«r«  ii  on  Eloctricol  Distributor  in  your  territory  who  corriot 
comprohonsivo  stocks  of  SUPERIOR  ELECTRIC  Voltogo  Control 
Equipmont.  Ho  is  o  spociolist  corofully  soloctod  for  his 
knowlodgo  of  your  rtquiromonts  ond  his  obility  to  giv#  you 
prompt,  courtoous  sorvico.  Ho  is  os  noor  os  your  tolophono. 
Coll  him  for  your  voltogo  control  roquiromonts. 


STABILINE  ^ 

AUTOMATIC  VOLTAGE  REGULATORS 


NEEDS  BETTER 


SUPERIOR  ELECTRIC  VOLTAGE  CONTROL 
EQUIPMENT  IS  AVAILABLE  IN  A  COMPLETE 
LINE  FOR  THE  MAJORITY  OF  APPLICATIONS 


VOLTBOX 

A-C  POWER  SUPPLIES 


SUPERIOR  ELECTRIC  dosigns,  onginoors  ond  monufocturos 
Voltogo  Control  Equipmont  spocilically  to  moot  todoy's  do* 
monds.  A  wido  rongo  of  stondord  typos  in  numorous  copocitios 
ond  rotings  oro  offorod.  In  oddition,  Tho  Suporior  Eloctric 
Compony  —  thoroughly  oxporioncod  in  tho  hold  of  voltogo 
control  —  offors  to  work  with  you  in  dovoloping  spociot 
oquipmont  to  moot  your  spociol  noods  oxoctly. 


VARICELL 

D-C  POWER  SUPPLIES 


SUPERIOR  ^ 

5-WAY  BINDING  POSTS 


THE  SUPERIOR  ELECTRIC  CO.,  206  Mao  Av«.,  BrUtol,  Conn. 

Plooto  sond  mo  tho  nomo  of  tho  Eloctricol  Distributor  noorost  mo  who  stocks 
SUPERIOR  ELECTRIC  Voltogo  Control  Equipmont. 

I  om  inlorostod  in  QPOWERSTAT  Vorioblo  Trontformort  Q  STASIIINE  Automatic 
Voltogo  Rogulotors  JD  VARICELL  D-C  Powor  Supplios  QT  VOLTEOX  A-C  Powor 
Supplios  □  S-WAY  ilMing  Posts. 

NAME 


STATE 
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THE  PRODUCTION  UNIT 


IS  LIKE  THE  SAMPLE  .  .  .  AND 


EACH  PRODUCTION  UNIT  IS  LIKE  THE 


OTHER  .  .  .  ELECTRICALLY  AND 


MECHANICALLY  ! 


Electronic  Components  Division,  STACKPOLE  CARBON  COMPANY,  St.  Marys,  Pa. 
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Wont  more  informatioa?  Utt  post  cord  e«  lest  pogc. 
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For  Increased  Tube  Reliability  Try 


VACUUM 


CAST 


METALS 


Vacuum  •melting  removes  gases  and  oxide  inclusions  from  metals  and 
makes  them  less  porous.  As  a  result  they  contain  only  traces  of  gases  in  the 
"body”  of  the  metal  even  after  they  have  been  worked. 

This  indicates  that  when  vacuum*cast  metals  are  used  there  will  be  a  mini* 
mum  of  outgassing  during  the  storage  and  operation  of  the  tube. 

Nivac  P  is  now  being  evaluated  in  vacuum  tubes  like  the  thyratron  above  to 
reduce  pump>down  time . . .  increase  tube  reliability  . . .  and  lengthen  shelf  life. 

You  may  want  to  condua  your  own  tests.  Commercial  quantities  of  ferrous 
and  non*ferrous  metals  and  alloys  are  now  being  vacuum -cut  at  pressures  u 
low  as  one  millionth  part  of  atmospheric  by  Vacuum  Metals  Corporation. 
Available  in  either  billet  or  fiibricated  forms.  Write  for  more  information. 


VACUUM-MELTED  METALS 
AVAILAILE  FROM  VMC: 

Cuprovac®  E  (Electronic- 
grade  Copper) 

Nivac®  P  (Passive  Nickel) 
Nivac®  Series  (Nickel  and 
Alloys) 

Ferrova^  52100 
Ferrovac®  4340 

Other  metals  or  alloys 
▼acuum-cast  to  customer 
specifics  tioDS. 


HlOH  SUatTY  MfTAlS 
HlOH  VACUUM  CASTINO 
SSfCIAl  AllOYS 
OP  (Oai  Prae)  MITAIS 


VACUUM  METALS  CORPORATION 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRIVE,  CAMIRIDGE  43.  MASSACHUSEHS 
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•  EimiMtes  oil  reclaiimng  units 


•  Provides  greater  capaaty  under  1  mm  Hg 


•  Reqnres  up  to  80%  less  od  charge 


•  Capacities  from  VA  cfm  to 


•  Pressures  down  to  10-^  mm  Hg 


For  the  first  time,  a  high  vacuum  rotary  pump 


that  can  pump  condensable  vaf>ors  is  avail 


able  to  U.  S.  A.  industry. 


In  the  new  NRC  Rotary  Gas  Ballast  Pump 


water  vapor  is  prtvtnud  from  condensing  and 


contaminating  the  oil 


so,  unlike  other  type 


pumps,  fast  pump  down  time  is  maintaintd. 


There  is  a  full  line  of  NRC  pumps  — vane, 


piston 'type  and  2 -stage. 


Send  today  for  the  new  bulle¬ 
tin  that  gives  a  full  explanation 
of  the  Gas  Ballut  principle  and 
complete  data  on  the  construc¬ 
tion  and  operation  of  the  NRC 
Rotary  Gas  Ballast  Pump 


70-A  Memorial  Drive,  Cambridge,  Massachmeth 

NRC  Rotary  Gat  Ballast  Pump.  Model  NRCIOOM.  2~stagt  pump  unit. 

ELECTRONICS  —  iune,  1953  Woat  mort  infermatkM?  Um  pMt  card  oo  lost  pa«a. 


NEW  HIGH  VACUUM 
ROTARY  PUMP 


. . .  Maintains  Fast  Pump  Down  Time 


National  Research 
Corp'oration 

•EQUIPMENT  DIVISION 


Coffee 

may  revive  you.,, 
but  what  about  the 
sound  you  have 
just  recorded?  > 


THE  CINEMA  403 1-B 

PROGRAM  EQUALIZER 


New  life  is  what  it  needs!  Liven  up  that  sound  with 
emphasis  that  sells.  Punctuate  and  dramatize  your 
sound  with  “effects”  to  {bring  it  above  the  common- 
place  average.  | 

Tonal  balance  is  a  |tatic  thing  . . .  instantaneous 
control  is  the  answer.  Y^s,  and  you’ll  find  the  answer 
in  Cinema’s  4031 -B  Program  Equalizer  and  651 7-D 
Variable  Sound  Effects  hiter.  Include  these  items  in 
your  purchase  plans  Today! 


Used  in  all  types  of  speech  input  equip¬ 
ment.  The  403 1-B  corrective  equalization 
saves  on  recording  retakes;  improves 
tonal  quality;  provides  emphasis  when 
needed  during  the  program.  Widely  used 
in  Motion  Pictures,  T-V,  Recording  and 
Miltary  Communications. 


Cut  off  characteristics  ideal  for  shorten¬ 
ing  frequency  ronge;  providing  sound 
effects,  such  as  telephone,  whispering, 
spooks,  etc.  Clickless  control  allows  in¬ 
sertion  upon  cue.  Used  in  Motion  Pictures, 
T-V,  and  Scientific  Laboratories. 


ENTITLED 


TO  THE 


THE  CINEMA  651 7-D 


VARIABLE  LOW  AND  HIGH  FREQUENCY  FILTER 


Write  for  descriptive  literature. 


IN  NEW  YORK:  Audio  t  Vtdoo  Rroductt  Corp. 


Plato  7-3091 


CINEMA  ENGINEERING  COMPANY 

1510  WEST  VEROUGO  AVENUE,  BURBANK,  CALIFORNIA 


EXPORT  AGENTS:  Fratar  &  Hantan,  Lid.  *  301  Cloy  Siraal  •  Son  FronciKO,  Californio,  U.S.A. 
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Wont  mart  informatioa?  Um  post  cord  on  lost  poge. 
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7 


•  i.<CT*K 


litiwi  *  1 1  %  if  rtiiiilV^felM 


ii.'wji'rn  y-i  'i  '^*ibVr 


TODAY 

00  square  feet 


Pyramid* B  unparalleled  growth  reftectg  the 
truth  of  the  Btatement:  In  capacitort^  your 
heat  betf  your  beat  buy,  ia 


PYRAMID  ElECTRIC  COMPANY 
NORTH  KROiN,  NiW  JERSEY 

Frm  Utmrmtmr0  on  reqmesi 


i 


.is-. 


OpectrUm 

I  V  ANALYZER 
TS-148/UP 


iMCi 


SfrecifiCAtiOH4>  .  .  , 


Att«nuation  (Spectrum  Amplitude):  3  —  70  db  uncal. 
Frequency  range:  8430  Mcs  —  9660  Mcs. 

Frequency  sweep:  10  —  30  cps  continuous. 

Frequency  swing  (FM  sawtooth)  of  analyzer  r>f  oscillator: 

40  —  50  Mcs. 

Maximum  error:  +4  Mcs. 

Maximum  dispersion  of  spectrum:  1.5  Mcs  per  inch. 

Overall  i-f  bandwidth  at  half  power  point:  50  Kcs. 
Sensitivity  to  CW: 

a.  Spectrum  amplified  position:  80  db  below  1  W  per 
inch  deflection  on  oscilloscope  screen. 

b.  Spectrum  position:  55  db  below  1  W  per  inch  deflection 
on  oscilloscope  screen. 

Weight:  86  pounds  (complete  in  armored  case  with  all  acces¬ 
sories). 


Partial  lift  of  toritfiad  usari  of  rfio  G  4  M  TS-I44/UP  incfucft: 
B*//  Aircraft  Carp,  (lob.) 

California  Inttilula  of  Tachnology  (lab.) 

Contolidalad  Vulfat  Aircraft  Carp.  (Lab.) 

Dougloi  Aircraft,  Inc.  (Lab.) 

Fairchild  Cngin*  A  Airplana  Carp.  (Cuidad  Mittilat  Div.) 

Franch  Naval  Bata  (Taulon) 

Gilfillan  Brat.  (Elactranict) 

Boyal  Canadian  Air  Farca  (Lab.) 

Watlinghauta  Elaciric  Carp,  (lab.) 


TOt  Huutu^aetwtc  ,  .  . 


I'M-A  VHF  Banch  Ta*l  fquipmant. 
IE-17*A  SCR-S3A  Tati  Equipmant. 
IE-19-A  VHF  Portoblo  Tati  Equtpmanl. 
MB']  Morkar  Boocon  Tati  Equipmant, 
Portoblo. 

TS4B  SUda  Bock  Vohmolar  for  1-3, 
1*4,  i-S,  olc.  Firing  Sytlamt). 

TS-17  Moving  Torgot  SbnoMor  (for  E-3, 
■-4,  l-S,  ofa.  Firing  Syatonia). 

TS-170-C  ILS  Fortobla  Tati  Equipmant. 


TS>173>C  ilS  Fortobio  Tati  Equipmant. 
TS-339/UP  Wida  Bond  Otciliotcepa. 
UPM-1  Rodor  Tati  Sal. 

Spatial  ilamt  to  ordar,  tuck  ot: 

1  KW  Trontmillart  ond  Jamming 
Equipmant. 

S  KW  Trontmillart  and  Jamming 
Equipmant. 

Diraction  Findart. 

Communication  Racoivart,  olc. 


SHIPPING  AND  CARRYING  CASi 

Armorod  fool  lockor 
wHk  foom  rubbor  cuthiom  iniarlod. 

WRITE  OR  WIRE  FOR  PRICES 
AND  DELIVERY  SCHEDULES 


‘’Where  Hi-Qiiality  is  rundamental” 

G  &  M  EQUIPMENT  CO.,  INC. 

7309-7327  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIFORNIA 


Wont  marc  infarmotianf  Uta  pot!  cord  on  loti  page. 


^  POplar  5-4185 
STanley  7-1624 
STanley  7-2212 
Stanley  7-1086 
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He  Has  The  Answers 

To  ^IL  Your  Electrical 
Insulation  Problems) 


READY  FOR  SHIPMENT 
...COMPLETE  STOCKS  OF 
ALL  THESE  PRODUGS: 

Varnished  Cambric  Products 
Insulating  Paper 
Varnished  Tubing 
Saturated  Sleeving 
Insulating  Varnish  ' 

Vulcanized  Fibre 
Phenoiite 
Fibre  Wedges 
Wood  Wedges 
Built-up  Mica  Products 
Asbestos  Insulation 
Woven  Glass  Insulabon 
Pressure  Sensitive  Tape 
Cotton  Tape 
Cotton  Sl^ng 

Commutators  Built  To  Specifications 
Teflon 

Silicone  Resins 
Silicone  Insulations 


No  matter  what  your  question,  if  it  concerns  the  selection  and  appli* 
cation  of  electrical  insulating  materials,  an  IWl  Representative  is 
ready  to  help  you.  Backed  by  the  experience  of  many  years  acquired 
in  helping  electrical  manufacturers  choose  and  use  the  right  product 
in  the  right  way,  your  IWI  Representative  offers  you  a  single  source 
from  whom  you  can  get  the  dependable  technical  help  you  want. 

There’s  no  need  to  ask,  or  wait  for,  help  from  the  many  different 
suppliers  of  every  type  of  insulating  materials  you  use — just  oak  your 
IWI  Representative — he  has  the  answers  for  you — NOW! 

IWI  OttouieUioH 

IMMEDIATI  DELIVERY  from  a  fully  slockud  waruhouM  nuar  you 

QUALITY  PRODUCTS,  nationally  odvortitod  and  u«od  by  loading  oloctricol 
manufactwrors  ovorywhoro. 


^  70i«C  lifou  70»Ht 

706*)t  ^04c  KfaHt 


IWI 


A  NATIONAL  NETWORK  OF  WAREHOUSES  SERVING  ELECTRICAL  MANUFACTURERS 

I  I 


INSULATION  AND  WIRES  INCORPORATED 

3435  Chouteau  Avonuo  •  St.  Louis  3,  Missouri 
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RELAYS  •  CONTACTORS  •  TIMERS  •  LIMIT  SWITCHES 


for  Laboratory  and  Production  Line  Service 


Type  CL  Lew  Coll  Cur¬ 
rent  Relay* 

For  pilot  controls,  like  oil 
burners  or  stokers,  which 
con  hondle  only  small  re¬ 
lay  coil  currents. 


Type  RA  Thermostat 
Relay* 

For  3-wira  gouge  type 
thermostats  with  slow- 
moving  contoct  elements. 


Type  RX-BAO  A-C 
Relay* 

8  Normally  open  &  4  nor- 
molly  closed  contacts. 


Type  RX-44  A-C  Relay* 

4  Normally  open  &  4  nor¬ 
mally  closed  contacts. 


Large  A-C  Contactor* 

For  applications  up  to 
900  amperes— 600  volts. 


Bui.  849  Pneumatic 
Timer* 

Adj.  y^  sec  to  3  minutes. 


Hum-free  Latch  Relay* 

For  quiet  applications. 


Olltight  Push  Button* 


Olltlght  Selector 
Switches 


Bui.  B01  Limit 
Switches 

Top  push— precision  type 
spring  return. 


Bui.  802  Olltlght 
Limit  Switches 

large  variety  of  types. 


Olltight  Key-type 
Button* 


Olltight  Pilot  Light* 
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NOW  in  eolors  too 


IRVINGTON  extra-flexible 

Silicone  Rubber-Coated  Fiberglas*  Tubing 


The  extreme  flexibility  of  Irvington's  Silicone  Rubber-Coaled  Fiber- 
glas — at  both  high  and  low  temperatures — was  an  important  factor 
in  its  acceptance  by  the  electrical  industry  when  this  new  Class  “H” 
insulation  was  introduced  almost  two  years  ago. 

Originally,  Irvington  Silicone  Rubber-Coaled  Fiberglas  Tubing  was  ^ 
supplied  only  in  white.  Because  of  its  rapidly  growing  use,  Irvington 
has  now  taken  steps  to  supply  this  tubing  in  a  range  of  colors  also — 
subject  to  minimum  order  requirements. 

Immediate  delivery  can  be  made  on  white  tubing  for  wire  sizes 
from  #24  to  #0 — prices  and  deliveries  will  be  quoted  on 
request  on  colored  tubing. 

For  preliminary  technical  data,  just  mail  the  coupon  below 

*T.  M.  Reg  U  $.  Pot.  OR.  bjr  Owous-Coming  Fibtrglos  Corp. 


rtd'st 

Irvington  Vamith  &  Insulator  Company 
II  Argyle  Terrace,  Irvington  1!,  New  Jersey 

Gentlemen: 

Please  send  me  technical  data  sheet  on  Silicone 
Rubber-Coated  Fiberglas  Tubing. 

Name . . . . . .  Title..._ . . . . . 


Smnd  this  convenient  coupon  now 


Irmngton 


VARNISH  A  INSULATOR  COMPANY 

11  Argyle  Terrace,  Irvington  11,  New  Jersey 
Plants:  Irvington,  N.  J.;  Monrovia,  Cahf.;  Hamilton,  Ontario,  Canada 


Company. 


Wont  more  information?  Use  post  card  on  lost  page. 


ELECTRONICS  — June.  1953 


//ndiew 

CORPORATION 


:i03  LAST  75TH  STRLET,  CHICAGO  19 

ANDREW  CORNER  REFLECTOR  ANTENNA 
Puts  New  Power  in  Two-Way  Radio  Communications! 


J  trongor  signal*  at  graatar  distanea*  ara  BUILT>IN  this  naw  narrew-angla 
antanna.  Idaal  for  sarving  long  stratchas  of  highway,  rail  or  pipa  linas,  it  is  aqually  affactiva  for  point-to-point 

eommunioations,  or  back-to-back  with  other  sarvicas.  Gains  up  to  12  DB  can  be  achieved  by  stacking.  Vertically 
polarised,  uni-diractional,  Andrew  Corner  reflector  antennas  are  available  in  all  mobile  communications  bands.  Put  them  to 
work  for  you  to  INCREASE  and  IMPROVE  your  radio  coverage.  For  more  information,  write  us  today. 


7t 


Want  mar*  mformotiee?  Us*  pest  cord  ee  lost  pogc. 
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direct  READirff^  V7FR 


Polarad't  Medal  LSA  Spectrum  Analyzer  it  the  retult 
of  yeart  of  research  and  development.  It  provides 
a  simple  and  direct  meant  of  rapid  and  accurate 
measurement  and  spectral  display  of  an  r.f.  ti9nal. 


tt4  •  Continuous  tuning.  • 

it  •  One  tuning  control. 

,  H  **  •  Resolution  is  6KC  when 
.  i  •  dispersion  is  5MC  per  inch 
^  L  per  sec. 

:  •  •  250  KC  to  25  .MCS  display 

.  B  at  all  frequencies. 

r^*  ■  •  Tuning  dial  frequency 
^  •  accuracy  1%. 

tl ! :  B  •  No  Klystron  modes  to  set. 
^  •  Broadband  attenuators 

4  >  ■  supplied  with  equipment 

1  ;  •  from  1  to  12  KMC. 


Frequency  marker  for 
measuring  frequency  dif> 
ferences  0-25  MCS. 

>  Only  four  tuning  units  re¬ 
quired  to  cover  entire 
range. 

•  Microwave  components 
use  latest  design  non¬ 
contacting  shorts  for  long 
mechanical  life. 

•  Maximum  frequency 
coverage  per  dollar  in¬ 
vested. 

•  5  inch  CRT  display. 


Where  Used: 

I  Modal  LSA  Spectrum  Analyzer  is  a  laboratory  instrument  used  to 

t  provide  a  visual  indication  of  the  frequency  of  distribution  of 
energy  in  an  r.f.  signal  in  the  range  10  to  21,000  MCS. 

M  Other  uses  ore: 

I*  I.  Observe  and  measure  sidebands  associated  with  amplitude  and 
B  frequency  modulated  signals. 

B  2.  Determine  the  presence  and  accurately  measure  the  frequency 
i  -  ■  of  radio  and/or  radar  signals. 

■  3.  Check  the  spectrum  of  magnetron  oscillators. 

4.  Measures  noise  spectra. 

5.  Check  and  observe  tracking  of  rJ,  components  of  a  radar  system. 
^  Check  two  r.f.  signals  differing  by  a  small  frequency  separation. 


THE  INSTIHMINT  CONSISTS  Of 
THE  FOLIOWINO  UNITSi 
IT*— I  NF  Teeine  HeiS— 10  la  ISM  MCI. 
LtV— 1  BF  Teniee  Hell— S4S  Se  4SM  IKS. 

,  *^*— <<*•  *•  »*.*!•  OKS. 

I  ITU— 4  IF  Teeiet  Ueil— 

IS,IM,»e  >l,0M  MCS. 

I  IBU-I  Seerlrwe  Miylev  Beil.'  - 

I  IB*— I  Bawsr  Hell.  ^ 

I  LRU— 1  Rlysme  fewM  Hell.  X 


IVrif*  for  Complete  Detaile 


100  METROPOLITAN  AVE. 
BROOKLYN  11.  N.  Y. 

Export  Dept.:  13  East  40  Street,  New  York  16,  N.  Y. 


Cable  Address: 
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Wont  more  informolion?  Use  pest  cord  on  last  page. 


VITROHM 


are  your 


Ward  Leonard  manufactures  its  own  ceramic  cores, 
Vitrohm  enamel  and  terminals.  Even  the  resistance 
wire  is  drawn  to  our  own  specifications.  Every  oper¬ 
ation  required  to  build  a  Vitrohm  resistor  is  care¬ 
fully  and  constantly  checked  and  controlled  by  our 
Standards  Department.  That’s  why  Vitrohm  resis¬ 
tors  assure  you  complete  uniformity,  accuracy  and 
reliability,  even  under  the  most  adverse  service 
conditions. 

Ward  Leonard  has  the  largest  selection  of  stock 


stock  resistors 


Vitrohm  stock  resistors  range  from  5  to  200  watts  with  resistance 
values  from  1  to  250,000  ohms.  Made-to-order  Vitrohm’s  are  avail¬ 
able  from  5  to  550  watts  with  values  from  0.04  to  1,750,000  ohms. 


riXID  VITROHM 

Used  for  voltage  dropping 
and  current  limiting. 


ADJUSTOHM 

Gives  circuit  adjustability 
for  voltage  dividing  or 
regulating  purposes. 


f’iV  Used  in  electronic  ^uip- 

r '  'i'i  ■  ment  requiring  miniature 

^  'i'.-  power  resistors. 


power  resistors. 


NON-INDUCTIVE 

For  low  inductance  and 
distributed  capacitance  in 
high  frequency  circuits. 


PLAQOHM 

Used  in  compact,  high  fre¬ 
quency  electronic  equip¬ 
ment. 


STRIPOHM 

For  compact  aviation, 
communication  and  navi¬ 
gation  equipment. 


DISCOHM 

A  miniature  resistor  for 
low  inductance  values  and 
distributed  capacitance. 


Q 

WARD  LEONARD 

u 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK  [. 

E  nfCtou/tjui  CcfCCH^  SW  1892. 


Wont  more  information?  Use  post  card  on  last  page. 
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RESISTORS 


best  buy 


resistor  types  and  sizes  ever  offered  by  any  manu¬ 
facturer.  Also  available  to  meet  customer’s  exact 
specification  is  a  complete  stock  of  components 
ready  for  immediate  assembly  into  made-to-order 
resistors.  Our  controlled  component  manufacture 
and  inspection,  plus  a  wider  selection  of  types, 
make  Ward  Leonard  your  best  buy  in  resistors. 

For  full  information  on  Vitrohm  resistors,  write 
for  Catalog  No.  15  to  Ward  Leonard  Electric  Co., 
31  South  Street,  Mount  Vernon,  N.  Y. 


Sp«<ial  form  rosistors 
to  moot  unusual 
roquiromonts 


made-to-order  resistors 


(th»$0  plut  all  fha  stock  roststor  typaa) 


RISFLIX 

Used  in  circuits  where 
high  wattage  must  be  dis¬ 
sipated  in  small  space. 


FIRRUU  TIRMINAL 

For  rapid  interchange- 
ability  of  resistance  values 
or  resistor  replacement. 


SCRIW  RAM 

With  an  Edison  screw 
base  for  mounting  to  pro¬ 
vide  rapid  means  of 
changing  resistance. 


RRACKIT  TIRMINAL 

flas  leads  silver  brazed  to 
brackets  for  easv  inter¬ 
change  or  renewal  of  unit. 
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Wont  more  information?  Us*  post  cord  on  last  poga. 


Ward  Leonard's  com 
plete  engineering  text 
book,  "Hondbook  ol 
Power  Resislors.''  $3. 
per  copy. 


CHROMASTER 


MOTOR 

CONTROLS 


RELAYS 


RHEOSTATS 


are  IN  PRODUCTION 
at  Hermaseal 


Let  Hermaseal  help  you  with  your 
transistor  mounting  and  protection 
problems.  Our  pioneering  in  the  de¬ 
velopment  a»d  mass  production  of 
bases  and  sealed  containers  for  solid 
state  devices  has  reached  the  point 
where  we  are  now  able  to  supply  them 
in  quantity  to  additional  customers. 
We  have  solved  many  of  the  problems 
connected  with  mounting  and  heat  and 
humidity  protection  of  germanium 
diodes,  |X)int-contact  transistors,  and 


junction  transistors  for  a  wide  variety 
of  applications. 

Hermaseal  production  and  develop¬ 
ment  include  smaller,  closer  tolerance 
hermetic  seals  with  vastly  improved 
performance  characteristics.  In  addi¬ 
tion  we  are  working  with  new  glasses 
and  metal  alloys. 

Our  development  and  production  ex¬ 
perience  are  at  your  service.  Send 
specifications  and  sketches  of  your 
transistor  applications  to  Hermaseal. 


THE  HERMASEAL  COMPANY,  INC 

1101  LAFAYETTE  ST.  ELKHART  10,  INDIANA 

Phone  2-3774 
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Wont  mort  information?  Use  post  card  on  lost  page. 
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The  greatly  increased  protection 
made  possible  by  the  development 
of  our  high-temperature  gray  enamel 
is  the  most  important  improvement  of 
these  resistors,  but  it  is  not  all.  True, 
this  enamel  is  thermo-shock-proof 
and  crazeless;  but  in  addition 


THESE  RESISTORS  OFFER  .  .  . 

•  Sirongrr  core  with  higher  reeictance  to  vibration 
and  shock. 

•  Finer  resistance  wire — made  to  H>H  specifica¬ 
tions,  especially  adapted  to  these  resistors.  More 
uniformly  wound,  so  that  failures  under  stress  are 
eliminated. 


•  Special  alloy  terminals  more  securely  fastened 
to  the  ceramic  body  by  spot-welding — highly  resist¬ 
ant  to  corrosion. 

•  All  wire  connections  are  protected  by  a  positive 
non-corrosive  bonding. 

The  fixed,  the  fermle  and  the  flat  types  are  espe¬ 
cially  designed  for  and  mannfacturd  in  accordance 
with  JAN-R-26A  specifications. 


HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 


Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Established  1886 


Newark  5,  N.  J. 
the  math 


U.  S.  A. 

of  quality 


for  more  than  a  quarter  of  a  century 


Hardwick,  Hindle,  Inc. 

40  Hermon  St^  Newark  S,  N.  J. 

Please  send  additional  information  about  your  new  resistors 
and  rheostats. 

Name _ 

Title _ 

Gimpany^ _ _ _ _ _ 

Address _ _ _ _ _ 
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Wont  more  information?  Use  post  cord  on  lost  page. 
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^  Singl*  &  Double  Inlay  Composite 


Composite  Contacts  Reduce  Fabrication  Costs  e  •  • 
Provide  Better  Performance 


General  Plate  Composite  Contacts  are  an  eco* 
nomical  solution  to  your  contact  problems. 

General  Plate  Composite  Contact  Materials 
make  it  possible  to  manufacture  complete  contact 
assemblies  to  close  tolerances  by  single  blanking 
and  forming  operations  as  compared  to  other 
methods  whereby  the  contacts  and  supporting 
members  are  fabricated  separately  and  then  as¬ 
sembled  by  brazing,  welding  or  staking  methods. 

The  junction  between  the  precious  metal  and  the 
base  metal  is  homogeneous  and  free  of  voids  result¬ 
ing  in  a  high  rate  of  heat  transfer.  The  rapid  dis¬ 
sipation  of  heat  away  from  the  contact  surface  ma¬ 
terially  reduces  electrical  erosion.  In  many  applica¬ 
tions,  General  Plate  Composite  Contact  Materials 
provide  increased  contact  life  even  with  a  reduc¬ 
tion  in  the  thickness  of  the  precious  metal  as  com¬ 
pared  to  the  thickness  of  the  precious  metal  used 
in  separate  contacts. 

By  letting  General  Plate  fabricate  your  complete 
contact  assemblies,  you  will  save  money,  time  and 
trouble  . . .  needless  equipment  cost  and  problems 
of  scrap  disposal  are  eliminated  .  .  .  contacts 


and/or  contact  assemblies  made  to  your  exact  spec¬ 
ifications  are  shipped  to  you  ready  for  installation. 

If  you  fabricate  your  own  parts.  General  Plate 
Composite  Contact  Materials  will  still  save  you 
money  and  allow  you  to  make  contact  assemblies 
superior  to  those  produced  by  other  methods. 

The  long  experience,  diverse  facilities  and  manu¬ 
facturing  skill  of  General  Plate  will  benefit  you  in 
the  form  of  service,  quality  and  savings. 

Write  for  complete  information  and  Catalog 
PR700. 


You  con  profit  by  utlng 
Oonoral  Plato  Composlto  Motalsl 


MnALS  &  CONTROIS  CORPORATION 
GENERAL  PLATE  DIVISION 

3*  rOtlST  STRUT,  AnilROlO,  MASS. 


Want  more  information?  Use  post  cord  on  last  | 


ANNOUNCING 


THE  AMPEX  350  TAPE  RECORDER 


If  fou  plan  for  tomorrow,  buy  AMPEX  today 


AMPEX  MODEL  350 - 

Tap*  sp**cft  —  7  &  1 5  in/i*c.  or  3  %  &  7  'A 
in/s*c. 

Froquoncy  rospon$o 

1 5  in/sec.  —  db  2  db  from  30  to  1 5,000  cycles 
7  in/sec.  —  ±  2  db  from  30  to  1 0,000  cycles 

d:  4  db  from  30  to  1 5,000  cycles 
3  %  in/tec.  —  d:  2  db  from  50  to  7500  cycles 


•  A  NEW  MODEL  by  the 

leader  in  tape  recording 

Ever  since  the.  first  AMPEX  (the  Model  200)  set 
a  milestone  in  progress  by  making  recorded 
sound  "come  to  life,"  the  broadcasting  and 
recording  industries  hove  rightly  expected  new 
AMPEX  models  to  set  the  pace. 


•  A  NEW  SLANT 


on  operating  convenience 
With  introduction  of  the  AMPEX  350,  a  new 
30^  slant  on  the  top  plate  puts  the  reels, 
editing  knobs  and  all  controls  within  easier 
reach  of  any  operator  —  tall  or  short,  standing 
or  sitting.  Tape  editing  is  faster  and  less 
tedious.  Servicing  is  simplified  by  pivoting  of 
the  top  plate  and  sliding  out  of  the  internol 
ossemblies. 


•  A  NEW  STANDARD 


of  reliability 

In  precision  of  timing,  response  to  controls  and 
freedom  from  breakdowns  and  repairs,  AMPEX 
Tape  Recorders  have  consistently  led  the  indus¬ 
try.  For  utmost  reliability,  this  new  Model  350 
has  a  three  motor  tape  transport  mechanism 
(previously  used  in  the  AMPEX  300,  but  now 
available  in  this  lower  priced  machine). 


•  A  NEW  REASON 


to  change  to  the  best 

Ultra  high  fidelity  recording  is  now  priced  within 
reach  of  discriminating  users  in  every  field  — 
radio  stations,  home  high  fidelity  systems, 
schools,  industry  and  professional  music.  And 
because  the  AMPEX  350  is  built  to  lost,  it  will 
cost  the  least  per  hour,  per  week  and  per  year. 


For  further  details  write  today  to  Dept.  1228 A 


ELECTRIC  CORPORATION 


934  Chartbr  Street,  Redwood  City,  Caufornia 
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Surpass  all  requirements  of  JAN-R-29 


HERMETICALLY 

SEALED: 


Insures  dependable  operation 
under  most  severe  moisture 
conditions. 


STEATITE 

PROTECTIVE 

CASING: 


Glazed  surface  prevents  high 
voltage  leakage. 


WINDINGS: 


"Certified”  low  temperature 
coefficient  resistance  alloys 
properly  "aged”  to  provide 
long  term  stability. 


REPLACEABLE 

INTERNAL 

SECTIONS: 


Eliminate  complete  loss  of  unit 
if  damaged. 


FERRULE 

TERMINALS: 

Heavy  nickel  plated  brass. 
Corrosive  resistant.  Fit  standard 
fuse  clips. 


Fyf#  MefpKmst  Kilpvpitt 


MfC  504  0  5  0  5 


MFC  804  0  8  0  8 


MFC  105  10  10 


mFB  105* 


MFB  155 


MFB  205 


MFB  255 


MFB  305 


MFB  355 


MFA  355*  3  5  3  5 


MFA  405  4  0  4  0 


MFA  4SS  4  i  4  5 


MFA  505  5  0  5  0 


MFA  605  6  0  6  0 


U  S  N  replacement 


JAN 


29 


METER  MULTIPLIERS 


MKIM  O.  live 


37  Abbott  Avenue  Morristown,  N.  J. 


Stone's  Coil  Bobbins  ore  strong, 
light-weight  forms,  mode  to  ac¬ 
curate  tolerances  for  winding 
coils  used  in: 


TIMER  MOTORS 
REUYS 

SI6NAL  SYSTEMS 
TV  SPEAKERS 
ELECTRICAL  NOVELTIES 
SOLENOIDS 
ELECTRICAL  TOYS 


Stonized  spiral  phenolic  coil 
forms,  lug  collars,  bushings,  and 
printed  covers  are  used  as  com¬ 
ponent  parts  of  many  products  of 
the  electronics  and  electrical  in¬ 
dustries,  among  them  being: 


R.  F..  1.  F..  AND  OSCILUTOR, 
AND  OTHER  COILS  FOR  RADIO 
AND  TV 

PERMEAULin  TUNERS 
TUBUUR  CONDENSERS 
TRANSFORMER  COILS 
ELECTRIC  MOTORS 
SELENIUM  RECTIHERS 
REUYS 

TIME  CONTROL  ASSEMBLIES 


Stone's  Electrical  Insulating  insulators,  spacer  bushings,  or 
tubes  are  used  as  core  or  shaft  liner  and  protector  sleeves,  in  the 
insulating,  rivet  and  screw  manufacture  of: 

FISC.  1.  P.  Minis  *  IILSTS  *  IILIIIII  SWITCIII  *  TISISFIIHIII 
FlIllfSeilT  LIMP  STSITIIS  *  CIMMITSTIIS  *  ELICTIIC  IISIIEIS 
ELECTIIC  cm  SETS  *  IIIICSTII  LIIITS  •  fILTSIE  lEIILSTIIS  I  ElECTIIC 
MEStlllll  EIIIPMEIT  *  IICSIIESCEIT  LIMPS  *  ElECTIIC  Till!  SETS 


SALIf  OPPICIS 

BRIDGEPORT . 32575 

O.  f.  Pfannkuch  «  Co., 

953  Main  Str—t 

CHICAGO . Tuxedo  9-6920 

«  ioiep/i  L.  Pitt, 

1643  N.  NagI*  Avenue 

CLEVELAND.. . Main  1-8470 

C.  i.  Whita  8  Company, 
Bulkimy  Building 

LOS  ANGELES.. P/eosanf  2-0797 
E.  H.  SouthwII  Co., 

5957  So.  Western  Avenue 

NEWARK . Humboldt  5-9000 

1.  K.  Datwilar,  443  Broad  St., 
Boom  205 

PWLADELPHIA. . .  WoTnut  2-7  782 
7.  8.  Blair,  407  N.  Broad  St., 
Room  740 

St.  tOUiS. . . PoHcWnr  3274 

,  JE.  8.  Hondorton  Co., 

■  8747  Dnimar  Blvd. 

. Murry  7  706 

'J^0Octrk  iMuhtion  &  Fibre  Co., 
Mondota  Road,  Etobkoko 


Any  of  the  hundreds  of 
>  America’s  leading  manufac¬ 
turers  who  are  Stone's  customers 
know  this  to  be  true. 

They  hove  found  that  Stone's 
1 26-year-old  heritage  has  paid 
off  for  them.  This  rich  industrial 
background  has  enabled  Stone 
to  perfect  more  accurate  methods 
of  manufacture  and  to  improve 
its  mass-production  techniques 
with  the  result  that  genuinely 
superior  products  are  produced 
at  low  cost. 

Stone  specializes  in  small- 
diameter,  spiral-wound  insulating 
tubing  from  3/64''  to  1"  ID. 
Larger  sizes  are  available,  of 
course.  All  Stone  tubes  are  cus¬ 


tom  made,  yet  mass  produced, 
and  can  be  furnished  in  hi- 
dielectrk  kraft,  fish  paper,  and 
plastic  films  in  various  wall  thick¬ 
nesses  and  lengths.  They  can 
also  be  formed,  notched,  punched, 
printed,  dipped  or  impregnated 
with  a  variety  of  waxes  and 
resins. 

We  suggest  that  you  get  in 
touch  with  our  nearest  repre¬ 
sentative  or  write  directly  to 
us.  In  either  case,  you  will  find 
an  organization  reedy  and  able 
to  serve  you  with  unsurpaued 
service  .  .  .  the  kind  that  has 
made  us  one  of  the  world’s 
largest  small-diameter  paper 
tube  martufacturers. 


STONE  PAPER  TUBE  COMPANY 

INCORPORATED 

900-922  Franklin  N.  E.,  Washington  17,  D.  C. 
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Announcing  the  STANDARD 

ELECTRONIC  TACHOMETER 


for  P-R-E-C-l-S-E-L-Y 

measuring  speed  and  frequency 

% 

Takes  Less  Space  (12"  x  12"  x  8") 
Uses  Less  Power  (100  Watts) 

Has  Fewer  Tubes  (Twenty-two) 

EASIER  TO  READ  . . .  MORE  RELIABLE  . . .  UNIT  PLUG-IN  CONSTRUCTION 

Write  for  Bulletin  #200 

The  STANDARD  ELECTRIC  TIME  CDMPANY 

97  LOGAN  STREET  *  SPRINGFIELD  2,  MASSACHUSETTS 

CHRONO-TACHOMETERS  •  lABORATORY  PANELS  •  PIPELINE  NETWORK  ANALYZERS 
Want  more  information?  Use  post  card  on  Igst  page.  June,  1953  —  ELECTRONICS 


SINCE  1884 


PRECISION  TIMERS  • 
88 


time  delay  relays... 

PROVIDE  YOU  WITH  POSITIVE  CONTROL 
FOR  VITAL  PROCESSES  AND  EQUIPMENT 


TYPE  TEC 


High  accuracy  timer,  designed  to 
provide  an  adjustable  time  delay 
between  the  closing  of  a  control 
circuit  and  the  subsequent  closing 
or  opening  of  a  load  circuit. 


Accurate,  dependable  timing  is  essen¬ 
tial  to  insure  the  performance  of  your 
product  ...  to  speed  up  operations 
to  maximum  efficiency  ...  to  prevent 
work  spoilage  and  to  protect  vital 
processes  and  equipment.  Whatever 
the  application,  play  It  safe  by  speci¬ 
fying  Cramer. 


OUTSTANDING  FEATURES 


•  ACCURATE  .  .  .  Repeat  accuracy  of  1%  of  full  scale 
reading.  Overall  accuracy  (inclusive  of  setting),  2%. 

•  EASY  TO  SET  .  .  .  Micrometer  adjusting  knob  insures 
extremely  precise  setting,  yet  can  be  set  rapidly. 
Separate  progress  pointer  indicates  unexpired  time. 

•  EASY  MOUNTING  .  .  .  Convenient  one-hole,  meter- 
type  mounting.  Designed  to  blend  well  with  your 
machine 


•  POSITIVE  CLUTCH  .  .  .  Serrated  face-plate  clutch  In¬ 
sures  positive  engagement.  No  friction  element  to 
slip  or  wear. 

•  TOTALLY  ENCLOSED  SWITCH  .  .  .  Quick-make,  quick- 
break,  snap-type.  Handles  10  amps,  non-inductive 
at  no  volts  A.C. 

•  EXTRA  STRENGTH  MOTOR  .  .  .  High  torque  Cramer 
motor  provides  extra  reserve  strength  for  adverse 
operating  conditions. 


aie  R.W.  CRAMER  CO.,  Inc. 

Box  3f  Centerbrook,  Conn. 

SPECIALISTS  IN  TIME  CONTROL 

InUrvol  Timcri  —  Tim*  Delay  Relays  —  Tim*  Totalizers  —  Cycle 
Timers  —  Running  Tim*  Meters  —  Puls*  Timers  —  Hermetically  Sealed 
Military  Timers  —  Synchronous  Timing  Motors  —  Reset  Timers  — 

Duplex  Cycle  Timers  —  Percentage  Timers  —  Clutch  Type  Motors  — 
Multi-Contact  Timers  —  Chart  Drive  Motors  —  Intervalometers 


SEND  FOR  COMPLETE  INFORMATION 
ABOUT  CRAMER  TIME  DELAY  RELAYS 


R.  W.  CRAMER  CO.,  BOX  9.  CENTERBROOK,  CONN. 

n  Pleas*  send  complete  information  about  your 
Tim*  Delay  Relays. 

n  I  am  also  interested  in  your  bulletin  on  Syn¬ 
chronous  Timing  Motors. 

Name;  _ _ _ 

Title:  _ _ _ _ 

Company:. 

Address:  .  _ 

City  &  State:  _ _  _ 
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Wont  more  information?  Use  post  card  on  last  poge. 
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Telechron  Synchronous  Timing  Motors 


Rotor  unit  o(  H-3  motor 
with  covor  romovod 


Hard,  special-formula  steel.  Yet  the  rotor  floats.  It’s  so  light,  mere 

surface  tension  holds  it  up.  Imagine  what  an  advantage  like  this  can  mean  to 

you  when  you  specify  Telechron  Synchronous  Timing  Motors  for  your  equipment. 


There’s  little  inertia  to  overcome.  So  Telechron  motors  start  almost 
instantly— reach  full  speed  in  less  than  3  cycles  (1  20th  sec.).  Low-weight 
rotor  virtually  floats  in  the  magnetic  field.  Rotor  shaft  rides  on 
a  film  of  oil— no  metal-to-metal  contact— giving  tonger  life, 
and  assuring  true  synchronous  operation. 


These  advantages  are  yours  in  all  models  of  Telechron  Synchronous 
Timing  Motors — no  matter  what  the  application.  Let  us  help  you  select  the 
model  that  will  best  give  you  the  performance  you  are  looking  for. 

Write  for  complete  catalog  and  information  on  our  Application  Engineering  Service. 
Telechron  Department,  General  Electric  Company, 46  Homer  Ave.,  Ashland,  Mass. 


Modal  H-3— for  radio  timerit. 
procan  timar*,  and  tinia  awitchoa 


Wont  mart  infornuition?  Ute  post  cord  on  lost  | 
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C«f«mic  I 


StMgl* 

T«Ao«« 

Oir»rloy 


.Dow^l# 

0««rl«y 


CIROC  SI 


HIGH  TEMPERATURE 

magnet  Wires 


CLQSS 


If  your  problem  is  the  design  of  reliable  miniaturized 
electrical  equipment,  investigate  the  size  and  weight 
savings  possible  with  Ceroc  Magnet  Wires. 

Ceroc  Magnet  Wires  opierate  at  temperatures  well 
above  the  180°C  limit  for  Cl4ss  H  insulation,  because  they 
have  a  base  insulation  of  a  t^in,  flexible  ceramic  material. 
No  other  wire  uses  this  patented  construction! 

For  operation  at  250®C,  Ceroc  ST  (Single  Teflon)  and 
Ceroc  T  (Double  Teflon)  have  a  tetrafluoroethylene  over¬ 
lay.  Both  have  been  used  successfully  up  to  350°C  in 
short-time  military  applications.  Ceroc  200  for  200*’C 
application  has  a  silicone  coating  on  the  ceramic  to 
facilitate  winding. 


Sprague,  on  request,  now  will  pro¬ 
vide  you  with  complete  application 
engineering  service  and  assistance 
for  optimum  results  in  the  design 
and  manufacture  of  components 
using  Ceroc  High-Temperature 
Magnet  Wires.  , 


Not  only  does  the  construction  of  Ceroc  Magnet  Wires 
permit  very  high  current  dejnsities,  but  it  also  results  in 
better  cross-over  characterijjtics  in  windings  than  those 
obtainable  with  all-plastic  insulated  wires. 

For  engineering  data  on  Oroc  Magnet  Wires,  write  on 
your  business  letterhead  to  the  Sprague  Electric  Com¬ 
pany,  35  Marshall  Street,  North  Adams,  Massachusetts. 

ENLARGED  CROSS-SECTIONS  OF  CEROC  MAGNET  WIRES 


W  il  iT ! 

TniT 

M  1  ^  1 

1  IvlM 

EXPORT  fOR  THE  AMERICAS  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD,  NORTH  ADAMS.  MASS  CARLE  SPREXINT 
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est 


..with  outstanding  STABILITY  and  RELIABILITY 
for'  application  In  radar,  missile  control,  and 
similar  guided  systems! 


AMP  CAPITRON*  Capacitors  and  Pulse  Forming  Networks  are 
particularly  suited  for  radar  and  guided  systems  not  only  because 
of  their  remarkable  size  and  weight  characteristics,  but  also  be¬ 
cause  of  their  outstanding  stability  and  reliability  in  operation. 
AMP  Pulse  Forming  Networks  are  fabricated  with  AMPLIFILAi^,*  a 
startling  new  synthetic  dielectric,  chemically  similar  to  mica,  which 
imparts  its  unique  combination  of  extremely  high  dielectric  strength, 
stability  over  wide  temperature  ranges,  low  power  factor,  and 
good  dielectric  constant  to  these  products. 

For  this  reason  CAPITRON*  High  Voltage  Capacitors  and  Pulse 
Forming  Networks  are  designed  and  fabricated  for  either  A-C  or 
D-C  use  in  applications  where  the  mechanical,  electrical  or  thermal 
requirements  are  such  that  standard  or  catalog  capacitors  made 
with  mica,  paper  or  plastic  dielectrics  would  be  inadequate.  These 
Capacitors  and  Networks  are  not  made  in  a  standard  line  of 
types  or  models. 

They  are  designed  in  each  instance  for  the  specific  requirements 
as  to  size,  shape,  workipg  or  test  voltage,  capacitance,  life  or  other 
operating  condition^  of  the  equipment  in  which  they  are  to  be  used. 
Inquir*ifes  are  invited.  '  ' 


AMF  it  alto  nationally  ncognijmt  Itadtr  in 
tha  Md  of  toUarlatt  tarminalt,  timplHind  wiring 
davkat  and,  automatic  win  tarmination. 

Writa  for  our  “Quality  Control”  brochun.. 


AMT  Mffc  R«t.  V.  S.  O*. 


t  i- 


up  to  70%  sixe  and  i’ 

weight  reduction  .  i| 

wide  temperature  y 

range  | 

close  capacity 
tolerance 


no  derating 


no  drift 


highest  known  leakage 
resistance 

low  absorption 

meets  ian-c-25  (3)  specs. 


'  dimensional  flexibility 


AIRCRAFT-MARINE  PRODUCTS,  INC. 
CHEMICALS  AND  DIELECTRICS  DIVISION 
2100  Paxton  Street,  Harrisburg,  Pa, 


The  group  of  magnets  illustrated  above,  weighing  from  a  fraction 
of  a  pound  up  to  75  pounds,  are  indicative  of  the  wide  range  of 
Arnold  produaion  in  this  held.  We  can  supply  these  permanent 
magnets  in  any  size  or  shape  you  may  need,  with  die-cast  or 
sand-cast  aluminum  jackets,  Celastic  covers,  etc.  Complete  assem¬ 
blies  may  be  supplied  with  Permendur,  steel  or  aluminum  bases, 
inserts  and  keepers  as  specified  .  .  .  magnetized  and  stabilized  as 
desired.  •  Let  Arnold  handle  your  magnetron  and  traveling  wave 
tube  permanent  magnet  requirements. 


Made.  iD  pur 
Speaffcatiors 

. . .  ANY  SIZE,  SHAPE 
OR  COATING  REQUIRED 

*  U/ell  ujelcome 
your  inquiries 


1  Arnold  Engineering  roMPANY 

.  SUI5I0IA«Y  OF  AtieCHENY  lUDlUM  STIlt  CatfOiATION 

^  General  Office  &  Plant:  Marengo,  Illinois 

DISTRICT  SALES  OFFICES 

Ntw  Yerk:  Empira  Shrtt  tldg.  Los  Angolos:  34S0  WllsMie  livd. 


Wont  nor*  infornatioM?  Um  post  cord  on  lost  pog*. 
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makes  Adlake  Mercury  Relays  more 
dependable  than  conventional  types 


DIPiNDASiLITY  is  the  sum  of  many  things... 
and  aolakb’s  dependability  is  built  on  engi¬ 
neering  skill,  exhaustive  testing,  and  quality 
construction  features  like  these: 

Positiv*  leak-proof  >001109 — assured  by  the 
use  of  properly  selected  metals  and  glass 
components  with  properly  matched  thermal 
expansion  characteristics. 

Arc-ro>i>ting  coromlo— ceramics  with  great 
temperature-resistance  are  used  to  reduce  any 
destructive  effect  caused  by  the  arc. 

Liquid,  morcury-to-morcury  contact! — com¬ 
pletely  eliminates  failures  caused  by  low 
contact  pressure,  rantact  burning,  pitting  and 
sticking— and  the  inherent  high  surface  tension 
of  mercury  imparts  an  ideal  snap  action  to  the 
contacts. 

Yo>— as  thousands  of  enthusiastic  users  in  every 
branch  of  industry  know  —  adlake  means 
dependability  every  way!  Write  for  your  free 
copy  of  the  adlake  Relay  Catalog  today... 
The  Adams  &  Westlake  Company,  1171  N. 
Michigan,  Elkhart,  Indiana.  In  Canada  write: 
Powerlite  Devices,  Limited,  of  Toronto. 


"Mighty  Midgal" 
ADLAKE  Relay  Contact 
normally  open  or  closed. 


Every  ADLAKE  Relay  it  tested 
and  guarantand — to  meet 
specifkationsl 


EsteMUKed  IRS/  •  ELKHART,  INDIANA  •  New  Yerli  •  Chicago 
Manvfoctvrer*  of  ADLAKE  Hermetically  Seoled  Mercery  Reloye 


Went  more  intormetioe?  Use  post  card  oe  lost  pogc. 
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ACTUAL  SIZE 


STYLE  535 


STYLE 
535 

TUBULAR  TRIMMER 


Mounting 


ERIE  components  are  stocked  at  leading  electronic  distributors  everywhere. 

'  V  '  rOlK  BKCICTMB  ^#XBBAB  A  _ _ 


ERIE  RESISTOR  CORPORATION  .  .  .  EiKmONiCS  DIVISION 

— - . .  . 4 1—. 

Main  OfFice*:  ERIE,  PA. 

Sohi  Officci:  Cliffsid*,  N.  J.  •  PMIadalphio,  Pa.  •  Buffalo,  N.  Y.  •  Chicago,  I 
Dotroit,  Mich.  •  CIncinnali,  Ohio  •  lot  Angalot,  Co  Ml. 

Focforwi.-  nil,  PA.  •  LONDON,  INOIANO  •  TOIONTO,  CANADA 


Want  mort  information?  Use  post  cord  on  last  pr 
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Simplicity  of  design  makes  possible  the  extremely 
small  size  of  the  E^E  Style  535  Trimmer.  The  same 
simplicity  of  design  results  in  very  low  inductance 
and  unifrom,  straight-line,  noiseless  adjustment.  It 
can  be  mounted  close  to  associated  circuit  ele¬ 
ments,  and  the  ribbon  type  leads  help  to  minimize 
inductance  in  UHF  circuits. 


chossis  punch  ouf  required  for  tho 
Sfy/e  535  is  idenlicof  to  that  for  fhe 
fubu/or  ceromic  tnmm^rt  that  arm  in 
general  usage. 


!•  ruth  In  Holg. 


2.  Lock  In  hol«  by 
hirnlng  adjusting 
tcrow  through 
top  tqrminol. 


2.  Adjust  capocitanco 
from  top  at  final 
tgst  station.  .. 


The  copocitance  adiusfmg  plunger  can  be  suf>ptimd  with  mithmr 
fcrewf  driver  tlof  shown  in  she  lorge  illwsSrolion,  or  with  o 
milled  flot  end  illustrated  obove. 


When  mounted,  the  high  temperature,  polysty¬ 
rene  body,  extends  only  17/32"  from  the  underside 
of  the  chassis,  and  is  only  7/32"  in  diameter.  As 
shown  at  the  left,  the  operator  works  from  only 
one  side  of  the  chassis  when  installing  the  trimmer 
...  a  production  cost  saving  feature  ...  no  addi¬ 
tional  hardware  required. 

The  ERIE  Style  535  Tubular  Trimmer  combines 
the  desirable  features  of  small  size,  easy  mounting, 
stable  performance  and.economical  price.  Capacity 
range  is  from  0.7  to  3.0  mmf  and  working  voltage 
is  500  voUs.  Write  for  full  information  and  samples. 


A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


n 

DEPRECIATION 


And  ns  Crucial 


The  sixth  annual  McGraw-Hill  survey  of  Busi¬ 
ness’  Plans  for  New  Plants  and  Equipment, 
just  completed,  reveals  some  remarkable  facts 
about  the  role  of  depreciation  in  our  economy. 
To  most  people,  depreciation  is  a  technical 
term,  used  by  accountants  to  discuss  a  dull 
subject.  But  it  really  is  a  simple  matter:  It  is 
the  amount  of  money  set  aside  each  year  by  a 
company  to  replace  plant  and  equipment  that 
is  wearing  out.  And  here  are  some  facts  from 
this  survey*  which  show  how  depreciation  can 
make  the  difference  between  prosperity  and 
recession  in  the  United  States: 

1.  In  1953,  about  half  of  all  the  money  spent 
on  new  manufacturing  plants  and  equipment 
will  come  from  depreciation  reserves.  For  the 
future,  manufacturing  companies  are  relying 
even  more  heavily  on  this  source  of  money.  In 
the  years  1954-56,  they  count  on  using  their 
depreciation  funds  to  pay  for  almost  two- 
thirds  of  the  new  plants  and  equipment  now 
planned. 

2.  The  amounts  of  money  made  available  by 
depreciation  allowances  vary  greatly  from 

•The  sixth  annual  McGraw-Hill  survey  of  Business’ 
Plans  for  New  Plants  and  Equipment  included  companies 
that  provide  25  per  cent  of  all  industrial  employment  and 
60  per  cent  of  employment  in  those  industries  where 
capital  Investment  is  highest.  Iliese  companies  are  mostly 
the  larger  companies  in  their  respective  industries. 
A  copy  of  the  full  report  of  this  survey  can  be  obtained 
by  addressing:  Department  of  Economics,  McGraw-Hill 
Publishing  Company,  Inc.,  330  West  42nd  St,  New 
York  36,  N.  Y. 


Economic  Role 


industry  to  industry.  Some  industries,  such  as 
those  producing  steel,  chemicals  and  petro¬ 
leum  products,  will  have  relatively  large 
amoimts  of  cash  available  from  their  depre¬ 
ciation  reserves.  In  considerable  measure,  this 
is  because  the  government  is  allowing  them 
to  acciunulate  such  reserves  at  an  accelerated 
rate  as  an  encouragement  to  build  facilities  re¬ 
quired  for  national  defense.  But  most  of  the 
companies  engaged  in  the  production  of  tex¬ 
tiles,  processed  foods  and  many  kinds  of  ma¬ 
chinery  have  had  little  chance  to  benefit  by 
this  provision  for  accelerated  depreciation. 
Hence,  they  have  much  less  money  available 
from  depreciation  reserves. 

3.  There  is  a  definite  shortage  of  investment 
funds  in  the  industries  that  have  relatively  low 
depreciation  allowances.  Taken  together,  the 
cocd  mining,  textile,  food  processing,  machin¬ 
ery  and  other  metal-fabricating  industries  plan 
to  spend  about  $4.7  billion  for  new  plant  and 
equipment  this  year.  But  they  report  that  they 
would  spend  $1.5  billion  more  per  year  during 
the  period  1954-56  if  sufficient  funds  were 
available. 

4.  Eighty-five  per  cent  of  the  manufacturing 
companies  covered  by  the  survey  reported  that 
they  plan  to  invest  all  their  depreciation  funds 
to  keep  equipment  up-to-date  and  to  provide 
capacity  for  new  products  and  new  markets. 
These  companies  could  let  their  depreciation 
funds  pile  up  as  idle  cash.  But  the  intention  is 
to  spend  most  of  them  for  capital  equipment. 


Hence,  there  is  a  direct  relationship  between 
the  amount  of  depreciation  fimds  available  and 
the  level  of  capital  investment  And  it  is  upon 
the  latter  that  the  level  of  general  prosperity 
decisively  depends.  One-third  of  all  industrial 
workers  are  engaged  in  producing  or  installing 
such  equipment 

This  fact  that  the  level  of  depreciation  allow¬ 
ances  has  a  major  bearing  on  the  level  of  capi¬ 
tal  investment  should  not  surprise  anyone.  In 
several  foreign  countries  where  these  allow¬ 
ances  have  been  increased,  investment  has 
boomed.  The  two  nations  with  the  highest 
ratios  of  investment  to  national  income  are 
Canada  and  Norway.  Both  countries  adopted 
flexible  depreciation  policies  after  World  War 
II.  In  Sweden  and  The  Netherlands  also,  flex¬ 
ible  depreciation  allowances  have  contributed 
to  rapid  industrial  expansion.  Finally,  the  tre¬ 
mendous  investment  brought  about  by  our 
own  rapid  amortization  program  shows  dra¬ 
matically  the  importance  of  depreciation  in 
stimulating  capital  expenditures. 

Obsolete  Tax  Laws 

In  spite  of  this  record,  the  fact  remains  that 
our  laws  and  the  business  procedures  that  gov¬ 
ern  depreciation  allowances  —  in  particular  the 
laws  and  rulings  that  govern  the  deduction  of 
depreciation  from  taxable  corporate  income 
^are  still  based  on  antique  and  obsolete  ac¬ 
counting  concepts  which  take  no  account  of 
depreciation's  dynamic  role  in  our  economy. 
The  internal  revenue  code  still  requires  most 
companies  to  depreciate  their  equipment  over 
a  long  period,  even  though  these  small  annual 
allowances  cannot  possibly  pay  for  the  invest¬ 
ment  that  is  necessary  to  keep  a  plant  up-to- 
date  under  today’s  rapidly  changing  technol¬ 
ogy,  with  its  production  of  new  and  improved 
machinery. 

The  only  allowance  made  by  the  govern¬ 
ment  for  rapid  depreciation  is  that  which  is 
authorized  for  certain  types  of  plants  during 
the  defense  emergency.  Under  this  policy  n^ost 
companies  are  imable  to  use  accelerated  de¬ 
preciation  for  tax  purposes.  And  as  defense 
projects  are  completed,  the  number  of  new 
authorizations  is  dropping.  We  may  lose  the 
chance  to  utilize  fully  this  powerful  tool  for 
sustaining  investment  because,  under  our 


ramshackle  emergency  tax  structure,  acceler¬ 
ated  depreciation  is  available  only  to  a  minori¬ 
ty  of  Arms  on  a  temporary  basis. 

New  Policy  Needed 

A  sensible,  up-to-date  depreciation  policy  for 
tax  purposes  is  long  overdue.  Either  the  Treas¬ 
ury  must  modernize  the  internal  revenue  code 
on  its  own  initiative,  or  Congress  must  take 
the  lead  by  writing  into  permanent  law  a  flex¬ 
ible  depreciation  policy  applicable  to  all 
companies. 

Treasury  experts  now  have  before  them  a 
number  of  proposals  to  allow  faster  deprecia¬ 
tion  for  the  average  firm.  The  U.S.  Chamber  of 
Commerce  has  suggested  that  companies  be 
allowed  to  deduct  from  taxable  income  25  per 
cent  of  the  cost  of  new  equipment  in  the  first 
year,  with  the  remaining  cost  to  be  deductible 
over  the  life  of  the  facilities.  The  Machinery 
and  Allied  Products  Institute  has  long  spon¬ 
sored  a  formula  that  would  allow  full  deduc¬ 
tion  in  two-thirds  of  the  estimated  life  of  the 
property.  In  Congress,  Chairman  Reed  of  the 
Joint  Committee  on  Internal  Revenue  Taxa¬ 
tion  has  stated  that  we  need  a  more  flexible 
depreciation  policy.  Senator  Frear  of  Dela¬ 
ware  has  introduced  a  bill  that  would  let  a 
business  make  its  own  choice  on  how  fast  to 
depreciate  its  equipment. 

It  will  take  time  and  study  to  determine 
which  of  these  various  proposals  best  fits  the 
needs  of  the  economy  without  sacrificing  im- 
duly  the  revenue  needs  of  the  government.  If 
we  are  to  have  a  new  depreciation  policy,  de¬ 
signed  for  a  long  period  ahead,  it  must  be  care¬ 
fully  worked  out.  But  this  much  is  clear  right 
now:  The  development  of  a  flexible  deprecia¬ 
tion  policy  on  the  part  of  the  federal  tax  au¬ 
thorities  is  one  of  the  most  important  steps 
that  can  be  taken  to  sustain  prosperity.  When 
we  talk  about  depreciation,  we  are  talking 
about  the  money  that  pays  for  almost  two- 
thirds  of  the  new  manufacturing  facilities  now 
scheduled  for  construction.  We  are  talking 
about  the  new  investment  and  the  new  jobs  on 
which  our  continued  prosperity  depends. 
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VEEDER  ROOTING. 
HARTFORD.CONNUSA 

SNtm  itA  4  0  4r^ 

NATlllTO  540.  ’ 

2  T01 


Veeper-root 


Elevator  Mileage  Recorders  give  accu¬ 
rate  figures  on  vertical  miles  ...  so  that 
it  can  be  plainly  seen  ...in  advance.,  .when 
it’s  time  to  replace  cables,  overhaul  cars, 
motors,  and  what  have  you  .  .  .  including 
your  life. 

*  f 

Yes,  the  V-R  wheelmark  monogram  . 
protects  millions  of  people  daily,  from  the 
depths  of  the  sea  to  the  stratosphere. 

Of  course,  not  all  V-R  Products  and 
services  are  available  nowadays 


. . .  but  if  your  work  counts  importantly 
in  defense,  then  you  can  count  on  Veeder- 
Root  to  help  you,  as  soon  as  rush  commit¬ 
ments  permit. 

VEEDER-ROOT  INCORPORATED 

‘Th«  Name  That  CoubU”  ■ 

HARTFORD  2,  CONN. 

Chicago  6,  III  •  New  York  19  •  Greenville,  S.  C. 
Montreal  2,  Canada  •  Dundee,  Scotland 

\  Offices  and  agents  in  principal  cities 


Want  more  information?  Um  post  cord  on  lost  page. 
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tomorrow's  filters  today 

IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE.tAND  PILTIM^ii 


A  STEP  FORWARD 

IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-BAND  FILTERS 
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YONKERS  2  NEW  YO 


HIGH  SPEED  COMMUNICATIONS 

U.,  IN  COMMUNICATION 

SINGLE  SIDE-BAND  FILTERS 


OPENS  NEW  DOORS 

IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-BAND  FILTERS 
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A.  JVett?  Approach  in  Eeonotnieal 
Side-Band  Fitters 
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Here  is  a  new  high-speed  Magnetic  Tape  Handler 
for  every  data  recording  application.  Exclusive 
features  provide  maximum  versatility,  complete  de¬ 
pendability,  ease  of  operation,  and  simplicity  of 
maintenance,  and  do  it  at  a  price  fhousonds  of 


dollars  below  anything  now  available. 


Unique  in  every  respect,  this  outstanding  Potter 
precision  instrument  provides  5  millisecond  start 
and  stop,  forward  or  reverse,  from  external  signals. 
Record,  playback,  or  compare— every  desirable 
function  can  be  accomplished  easily. 

• 

New  photo-electric  proportional  servo  tension 
controls  assure  uniform  tape  tension  over  the  re¬ 
cording  head  at  all  speeds.  Independent  reel  drives, 
controlled  by  the  servos,  assure  freedom  from  tape 
breakage  or  spilling.  ^ 

Do  you  have  a  problem  in  efficient  and  economi¬ 
cal  data  handling?  Check  the  performance  speci¬ 
fications  in  the  column  at  the  left  and,  for  complete 
information  on  how  to  fit  the  Potter  Magnetic-Tape 
Handler  into  your  program,  write,  now,  to  Dept6C. 


MAGNETIC-TAPE.HANDIER 


A  PRECISION  RECORDER 
AT  A  REASONABLE  PRICE! 

SPECIFY  IT  FOR: 
START-STOP^RECORDING 
DATA  REDUaiON 
TEIEMHERING 
SORTING 
COLLATING 
LIST  PROCESSING 


Model  901 A  Model  901 1 
Tope  Widlh  Vi"  V 

*No.  of  tracks  6  2 

Reel  Size  NAB  Standard,  lOV^" 

Reel  Capacity  2400  ft. 

Tape  Speed  Dual-speed,  1 5  and  30  inches/sec. 

Start  &  Stop  Time  5  millisecond,  either  direction. 
Control  Manual,  or  remote  pulses,  15  volts 

positive. 

*(3reciter  number  of  tracks  available  on  special  arder. 


ASSOCIATED  DATA  HANDLING  COMPONENTS 

Complete  Data  Handling  Systems  or  individual 
plug-in  components  are  available.  Recording  and 
playback  amplifiers,  electronic  counters  with  trans¬ 
fer  gates,  shift  registers,  and  other  associated  data 
reduction  components  can  be  supplied  for  special 
data  handling  problems. 


SPECIFICATIONS 


POTTER  INSTRUMENT  COMPANY 

R  R  •  [ 

115  CU'TTER  MILL  ROAD  GREAT  NECK,  NEW  YORK 


too 


Wont  more  information?  Um  post  card  on  last  page. 
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SEND  FOR  NEW  CATALOG  f 


RETAINING  RINGS 

WALDES  ROHINOOR,  INC..  LONG  ISLAND  CITY  I.  NEW  YORK 

•aiMt  r*»«ac  ■iT*iiiia«  aiatt  aaa  niiat  aai  aaeticTta  aa  oaa  aa  aeai  aa  tai  aaiiaanaa 
a  t.  raTtarf;  i.aai.atTt  t.tai.tati  t.aia.atti  t.tia.tiii  <.aia.>4ii  i.att  aati  raaraat:  i.aaa.iatt 
f.aat.aaai  i.tt>.aat;  a  atraai-.  l  aaT.aaat  t.aat.iati  i.tat.ati  aaaaraia  aaTtart  rtaaiaa 


WaldM  Kohinoor,  Inc.,  < 

47.16  Auttwl  Place,  LI.C  1,  N.  Y. 

□  PiMte  tend  me  tample  Orip>Ringt 

(piMM  specify  shaft  size _ ) 

□  Please  send  me  the  complete  Waldes  Truarc 
catalog. 

(PLEASE  PRINT) 


Company _ 

Business  Addre 
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Wont  mart  informatioa?  Uta  post  cord  os  lest  pegs. 


New  Waldes  Truarc  GRIP  Ring  requires  no  groove, 
holds  fast  by  friction,  can  be  used  over  and  over  again 


The  Waldes  Truarc  Grip  Ring  is  a  new,  low  cost  fastener 
that  provides  a  positioning  shoulder  secure  against  mod* 
erate  thrusts  or  vibration.  Installed  on  a  straight  un¬ 
grooved  shaft,  the  Truarc  Grip  Ring  can  be  assembled 
and  disassembled  in  either  direction  with  Truarc  pliers. 

The  Grip  Ring  can  be  installed  tightly  against  a  machine 
part  in  order  to  take  up  end-play.  The  basic  Truarc 
design  principle  assuring  complete  circularity  around 
periphery  of  the  shaft  and  the  ring’s  unusually  large 
radial  width  combine  to  exert  considerable  frictional 
hold  against  axial  displacement.  The  ring  can  be  used 
again  and  again. 

Find  out  what  Waldes  Truarc  Retaining  Rings  can  do  for 
you.  Send  us  your  drawings.  Waldes  Truarc  engineers 
will  give  your  problems  individual  attention  without 
obligation. 
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S«riM  CM  CAM  REaCLING  TIMERS 

The  Series  CM  Cam  Recycling  Timer  repeats  a  definite 
electrical  ON  and  OFF  time  cycle  continuously.  The  cam 
is  coupled  to  the  motor  by  means  of  a  simple  gear  and 
rack  assembly — and  the  over-all  time  cycle  can  be  easily 
changed  by  substituting  gear  racks.  (Bulletin  33) 

StriM  MC  MULTI-CAM  TIMERS 

The  Series  MC  Timer  is  identical  to  the  CM  Timer,  but 
operates  2  to  6  circuits.  All  cams  are  mounted  on  a 
single  shaft,  which  assures  a  common  time  cycle  for  all 
circuits.  Each  cam,  however,  is  independently  adjustable 
for  a  specific  timing  sequence.  (Bulletin  34) 

Swits  RA  SINGLE  QCLE  CAM  TIMERS 

The  Series  RA  Timer  provides  a  single  time  cycle  upon 
being  actuated  electrically  from  remote  control.  A  pawl 
on  the  cam  eliminates  necessity  for  prolonged  closing 
of  relay  switch  when  starting.  (Bulletin  35) 

Swits  RC  SINGLE  aCLE  MULTI-CAM  TIMERS 

The  RC  is  identical  to  the  RA,  but  operates  from  1  to  6 
additional  circuits.  Thus  it  provides  all  the  features  of 
the  Series  MC  Timer,  plus  the  single  cycle  control 
afforded  by  the  RA.  (Bulletin  35) 

Sm4  II*  w«  $kmU  mmk«  r«c*aiai«ii4aflMi  feotad 

mt  y««r  ^rtlcalmr  Mad*.  taMafla*  «aaf  fraa  aa  raqaatf. 

MANUFACTURERS  OF  THESE  AND  tlTHER  TIMERS  AND 
CONTROLS  FOR  INDUSTRY—  Timt  Delay  Timers  •  Manual 
Sat  Timers  *  Ttmdem  Automatic  Recycling  Timers  *  Running 
Time  Meters  •  Instantaneous  Reset  Timers 


These  Industrial  Tuner  Corporation  timers  pro¬ 
vide  accurate  and  highly  dependable  instruments  for 
control  of  a  single  operation  or  multiple  operations 
(simultaneously  or  in  sequence). 


OUTSTANDING  FEATURES  ARE: 


(1)  the  wide  tange  of  over-all  lime  cycles  obtainable 
from  any  one  model; 

(2)  the  ease  with  which  over-all  lime  cycles  can  be 
changed: 

(3)  the  simplicity  with  which  individual  cams  can  be 
adjusted  for  ON  and  OFF  periods,  and  positioned  in 
specific  timing  sequence. 


102 


Weat  mar*  informatioa?  Us*  pest  card  oa  lost  poga. 
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TYPE  KX  —  Addi  greater 
operoting  range  ond 
sensitivity  with  slightly 
longer  coil. 


CLARE  TYPE  K  RELAY 

First  small  size,  lightweight 
telephone  type  relay.  Famous  for 
operating  speeci  and  resistance  to 
vibration.  * 


^  Clare  pioneered  the  §mall>relay  field  with  the  Type  K 
relay.  Since  that  time  it  has  been  the  mainstay  of  design  en¬ 
gineers  who  must  have  a  superior  relay  to  operate  in  extremely 
small  space. 

The  Clare  Type  K  not  only  has  the  advantages  of  small 
size  and  light  weight  but  it  is  capable  of  exceedingly  fast  op¬ 
eration,  gives  adequate  contact  pressure  and  is  highly  resistant 
to  shock  and  vibration.  Its  long  life  and  all-around  depend¬ 
ability  have  enabled  this  relay  to  meet  many  complex  engi¬ 
neering  requirements. 

In  order  to  meet  customers’  specifications  which  the 
Type  K  would  not  quite  fill,  (.!lare  engineers  have  developed 
three  other  small,  light  weight  relays.  All  retain  the  basic  op¬ 
erating  and  physical  characteristics  of  the  Type  K.  Two  of 
them,  the  Type  KX  and  the  Ty|)e  R,  have  the  famous  Clare 
reed  armature  suspension  of  s|)ecial  alloy.  'Phis  has  long  l>een' 
recognized  as  one  of  the  subtler  reasons  for  the  superior  per¬ 
formance  of  the  Clare  Type  K  relay. 

The  Type  KX  adds  greater  operating  range  and  sensi¬ 
tivity  by  use  of  a  slightly  longer  coil  which  can  be  safely  wound 
to  8000  ohms  resistance.  The  Type  R  adds  still  greater  oper¬ 
ating  range  and  sensitivity  by  use  of  a  coil  not  only  longer  but 
of  greater  diameter.  The  Type  N  relay  is  designed  for  opera¬ 
tion  on  very  low  power.  It  employs  a  close-coupled  magnetic 
circuit,  generous  use  of  magnetic  iron  and  highly  efficient  coil 
design.  This  permits  high  sensitivity  while  retaining  high  con¬ 
tact  pressure  (minimum  30  grams)  and  adequate  contact  gap 
(minimum  0.0015'). 


TYPE  R  — Adds  120% 
greater  sensitivity  ond  200% 
greater  operating  range 
than  Type  K. 


TYPE  N  —  Operate^  on 
less  than  50  tTiilllv.atts  with 
10,000  Ohm  coil,  1  form  C 
contact  and  standard 
adjustment. 


HERMETICALLY 
SEALED  RELAYS 

Type  N  Relay  hermetically 
sealed  in  steeled  container, 
a  feature  available  with 
all  Clare  relays. 


All  these  relays  are  available  enclosed  in  hermetically 
sealed  gas-filled  containers  which  increase  their  life,  reliability 
and  usefulness  under  extreme  conditions  of  altitude,  tempera¬ 
ture,  moisture,  fungi,  dust  and  dirt.  ‘ 

Clare  sales  engineers  are  located  near  you.  For  com¬ 
plete  information  call  the  nearest  Clare  office  or  contact: 
C.  P.  (3are  &  Co.,  4719  IX'est  Sunnyside  Avenue,  Chicago  30, 
Illinois.  In  (!!anada:  Canadian  Line  Materials  Ltd.,  Toronto 
13.  Cable  Address:  clarelay. 


fIRST  IN  THE 
INDUSTRIAL  FIELD 


■VJV 


Carboloy  permanent  magnets 
help  eliminate  parts,  simplify 


Compar*  the  uncluttered  design  of  new  I-M-F  Tube 
with  bulky  standard  tube.  Standard  tube’s  focus  coil 
and  ion  trap,  attached  to  tube  end,  require  complex, 
space-wasting  bracket  assembly. 

New  I-M-F  Tube  has  its  ion  trap  and  magnetic 
focus  device  inside  end.  No  brackets  needed  — just 
a  simple  shunt  band  and  centering  device.  Without 
permanent  magnets,  this  outstanding  new  tube  could 
not  be  built. 


mk 


Latest  television  advance  is  G.E.’s  new  I-M-F 
pre-jocused  picture  tube.  It  employs  tiny, 
powerful  Carboloy  permanent  magnets  to 
help  eliminate  focusing  dials  and  external  as¬ 
sembly  units  ...  to  cut  costs,  keep  image 
in  sharper  focus  always. 

Here's  how  the  tube  is  designed:  A  drastically 
smaller  and  simplified  magnetic  ion  trap  and 
magnetic  focusing  unit  are  now  built  inside 
the  tube  .  .  .  replacing  old-style  external  ion 
trap,  focus  coil  and  mechanical  supports. 

One  Carboloy  magnet  — half  the  size  of  a 
jjea,  one-tenth  the  size  of  the  magnet  formerly 
used  —  now  supplies  ample,  lasting  field 


energy  for  the  new  ion  trap.  Three  slightly 
larger  Carboloy  magnets  furnish  the  strong 
magnetic  energy  needed  in  the  new  focusing 
unit  —  a  job  that  once  required  a  bulky  focus 
coil  plus  a  complicated  mounting  device. 

Thus,  thanks  to  the  magnets,  the  new  tube 
is  more  simple  in  design,  more  compact.  Three 
costly  exterior  units  are  done  away  with.  The 
tube  takes  up  less  space,  saves  material,  as¬ 
sembly  expense  and  adjustment  time  .  .  .  the 
set  weighs  less.  Viewers  get  sharper  pictures 
. .  .  won’t  have  to  bother  with  a  focusing  dial. 
A  typical  case  of  product  improvement  with 
Carboloy  permanent  magnets. 


ALL 
THESE 
.  PARTS 

ELIMINATED 


vital  to  new  TV  tube  design  — 
assembly  and  improve  quality 


RADAR  — The  giant  “seeing  eyes”  of  America  lean  heavily  on  Carboloy  perma¬ 
nent  magnets  —  for  magnetic  energy  that  will  never  fail,  for  improved  radar 
performance.  This  performance  may  be  stepped  up  still  more  in  the  future.  The 
new  I-M-F  Tube  principle  and  Carboloy  magnets  promise  to  help  identify  “blips” 
more  accurately. 


RADIO,  TV  SPEAKERS  use  Carboloy  perma¬ 
nent  magnets  to  replace  complex  electro¬ 
magnets.  The  powerful,  never-failing 
energy  of  the  magnets  helps  produce  truer 
tone  more  dependably. 


16  OUTSTANDING  ADVANTAGES 
OF  CARBOLOY  PERMANENT  MAGNETS 


If  you  make  a  product  that  uses 
an  electromagnet  (control, 
meter,  motor,  generator,  instru¬ 
ment,  etc.),  chances  are  you’ll 
save  money  and  improve  that 
product  greatly  by  using  a 
Carboloy  permanent  magnet 
instead. 

Find  out!  Call  a  Carboloy  mag¬ 
net  engineer  now.  He’s  an  ex¬ 
pert  in  magnet  know-how.  His 
services  cost  you  nothing  — 
might  save  you  plenty! 

Incidentally,  Carboloy  per¬ 
manent  magnets  are  available 
in  all  sizes  and  shapes;  cast  or 
sintered  to  your  needs. 


•  Cool  —  gonorato  no  hoot 

o  Roquiro  no  olocfricol  onorgy 

o  Cost  nothing  to  oporato 

o  Eliminoto  coils,  windings, 
wiring,  otc. 

o  Nood  no  mointononco— no  coils 
to  burn  out,  no  slip  rings  to 
cloon  or  roploco,  otc. 

o  Simplify  mochonicol  ossomblios 
—  oxort  strong  tractive  force 
for  holding,  lifting  and  sepa¬ 
rating  devices  that  eliminates 
component  parts,  makes  prod¬ 
uct  design  and  fabrication 
simple 

e  Save  space  —  great  magnetic 
strength  in  small  sixes 


e  Powerful  —  and  power  is 
constant 

e  Combine  electrical  and  me¬ 
chanical  features  —  transform 
electrical  energy  into  mechani¬ 
cal  motion;  mechanical  motion 
into  electrical  energy 
e  No  power  failures 
e  Resist  moisture  —  no  coils  to 
collect  dampness 
e  Give  uninterrupted  operation 
e  Create  savings  —  often  elimi¬ 
nate  costly,  power-supplying 
parts 

e  Simple  —  no  operating  parts 
e  Reduce  weight,  product  size 

e  Supply  a  permanent  source  of 
energy 


j  Carboloy  Department  of  General  Electric  Company 
I  11139  E.  8  Mile  Ave.,  Detroit  32,  Michigan 

I  Q  Ruth  me,  at  no  co«t,  copia*  of  Parmonant  AAognat  Datign  Manual 
I  PM-101  and  Standard  Stock  Catalog  PM-100. 

I  Q  Hava  your  mognat  rapraMntativa  coll  on  ma. 


SEND  COUPON  FOR  FREE 
MAGNET  MANUAL  AND  CATALOG 


CARBOLOY 


COMPAHY 


OCPARTMCNT  OR  ORNgNAU  CLKCTRIC  COMPANY 


‘Ccvboloy"  it  tha  ragiitarad  trodamork  of  tha  Carboloy 
Oaportmant  of  Ganoral  Elactric  Company 


Want  morn  Information?  Um  post  cord  on  lent  poga. 
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0ii^^e(lize{l  and  5edl0:: 
without  any  compromise! 


Ruggedlized 

Instrument! 

hove  EXCLUSIVt  | 
zero  correctors  ^  ^ 


No  desirable  instrument  features  were  sacrificed  in 
order  to  produce  these  truly  ruggedized  and  effec¬ 
tively  sealed  instruments.  With  typical  WESTON  thor¬ 
oughness,  every  feature  has  been  retained  including 
even  the  zero  corrector.  And  true  ruggedness  has  been 
achieved  by  new  but  thoroughly  proved  design  con¬ 
cepts,  such  as  shock-resistant  spring  backed  jewels 
.  .  .  flat  windows  of  tough,  anti-static,  and  glare  re¬ 
ducing  plastic . . .  new  high-strength  tubular  pointers, 
and  a  method  of  shock  mounting  and  sealing  that 
assures  accurate  indications  under  extremes  of  shock, 
vibration,  temperatures,  humidity,  and  downright 
abuse.  Available  in  iVi"  and  3Vi"  D-C,  R-F,  A-C 
movable  iron  and  rectifier  types.  WESTON  Electrical 
Instrument  Corporation,  6l4  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey. 


ConiMctton  tarminolt  ffleM«d 
Into  intarnal  rubber 
ificreaM  current  carrying 
capacity. 


Tough,  flat  ploctk  windowt 
reduce  glare  and  are 
really  eheck  reeietant. 
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Went  more  information?  Use  post  cord  on  lost  poge. 


I 


BULLETIN  960 


BULLETIN  960 


BULLETIN  953 


A  <oiiipl«l«  l!n«  of  ilondord  ••rMinolt 
HmI  fill  practically  any  na«d  with 
ntoH  prodvctioA  nconomy.  Slroln-froa 
gloci  for  higliatt  lharmol  and  m«> 
ctMnicol  ikock  rntiitoncn. 


for  dnfoiic,  raqu««f  ' 

BULLETIN  949-A 


Tk*  IdnnI  nnd  clMiirM  t«r  m* 
littnrs,  copacltnrt  and  ••Mr 
••bvlor  All  c*ai* 

■•••ly  uMd  •!!••  and  tynat  ara 
•vailokla  at  ttoadaid  tlacli 
llamt  tar  maiiaivm  ataaaaiy. 

For  dttoilr,  roquncf 

L  BULLETIN  952 


A  now  tariai  of 
^^^^il»d«»tructibla  h 
clotiva  E-l  procau. 

Mlid  Htalol  blanks  — no 
ifoadord  typas  avaiioW«i  SRkana 
•nd  Hp>dipp«d. 


Precision  Pays 


Precision  has  always  been  a  watchword  at 
Ucinite  .  .  .  precision  in  design  and  precision  in 
manufacture.  It  pays  off  in  the  high  quality  and 
def>endable  performance  of  Ucinite-designed, 
Ucinite-made  electrical  components. 

Connectors,  switches,  sockets  .  .  .  shock 
mounts,  tube  caps,  stampings  and  moldings  of 
many  kinds  can  l>e  manufactured  in  volume, 
assembled  and  wired  to  your  specifications. 


Our  design  staff  has  had  wide  experience  in 
catering  to  the  special  needs,  both  civilian  and 
military,  of  the  electronics  industry.  Our  plant 
is  equipped  both  for  large  scale  production  of 
metal  parts  and  for  the  assembly  of  metal  to 
plastic  and  ceramic  components. 

Call  your  nearest  Lfcinite  or  United-Carr 
representative  for  full  information,  or  write 
directly  to  us. 


The 

IJCINITE  CO. 

Neu’tonville  60,  Mass. 
Division  of  United-Carr  Fastener  Corp. 


SpeeiallatB  In 

ELBCTIIICAl.  ASSEMBLIES, 


RADIO  AND  AUTOMOTIVE 


Want  mart  informotioo?  Dm  post  cord  on  lost  po,*. 


JuM.  f 953  — ELECTRONICS 


a'halytical 
initrumenfs 
for  scieme 
and  industry 


The  point  is. 
control- 


ETHYlENf  UNIT 


CRUDE 

ETHYLENE 


%  RURiriED 
\  FEED  OAS 

% 


out  operation  this  versatile  control  instrument 
offers  decided  advantages;  the  cost-per-analysis  is 
only  a  fraction  of  the  cost  by  any  other  method  and 
the  results  are  available  in  permanent  graphic 
form  in  a  fraction  of  time  otherwise  required.  One 
operator  and  a  Consolidated  Mass  Spectrometer 
will  accomplish  complete  control  over  the  most 
complicated  chemical  processes — in  minutes. 


In  the  huge  Texas  plant  of  Jefferson  Chemical 
Company,  Inc.,  at  Port  Neches,  Texas,  approxi¬ 
mately  50,000  complex  control  analyses  of  hydro¬ 
carbon  mixtures  have  been  made  on  a  single 
Consolidated  Analytical  Mass  Spectrometer  since 
1947.  These  figures  indicate  the  speed,  accuracy, 
and  trouble-free  service  that  can  be  built  into  a 
sensitive  analytical  instrument.  For  year-in,  year- 


Mass  Spectrometer 


Consolidated  Engineering 


CORRORATION 

300  North  Sierra  Madre  Villa,  Pasadena  IS,  California 

Sales  and  Service  through  CMC  IMSrfftfMlWrf,  MfC., 
a  subsidiary  with  offices  in:  Pasadena,  Philadelphia. 
New  York,  Chicago,  Dallas 


The  Consolidated  Analytical  Mass  Spectrometer 
shown  above  is  used  extensively  by  leading  refineries 
throughout  the  world  for  analytical  research  as  well  as 
process  control.  For  complete  information  on  this 
instrument,  write  for  Bulletin  CEC  I800-XI0 
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Choose  the 


PROPERTIES  you  wont 


...with  GLOBAR  Ceramic  Resistors 


What  combination  of  resistor  prop¬ 
erties  will  help  you  solve  your  elearical 
or  electronic  resistance  problem?  Low 
temperature  coefficient ...  or  high?  Low 
voltage  coefficient... or  extremely  high? 
Normal  dissipation  capability... or  ex¬ 
ceptional?  Or  should  one  or  more  of 
these  properties  be  in  between  the 
extremes? 

GLOBAR  Brand  Caramic  Rasistors 

are  engineered  to  your  specifications  — 
to  give  you  the  most  favorable  combi¬ 
nation  of  properties  to  satisfy  your  cir¬ 
cuit  requirements.  The  combinations 


TRADE  MARK 

possible  cover  a  very  wide  range,  as 
these  typical  uses  indicate:  Resistance 
where  needed  as  a  circuit  element  in 
television  and  radio  receiver  circuits, 
in  hearing  aids,  printed  circuits,  radio 
transmitters,  etc.;  suppressing  parasitic 
oscillations  in  elearon  tubes;  compen¬ 
sating  for  temperatures  in  measuring 
instruments  and  coils;  stabilizing  volt¬ 
ages  or  speeds  in  machinery;  arresting 
surges  in  electrical  circuits;  providing 
time  delays;  and  many  others. 

Othar  advantagas  you  gain  in  us¬ 
ing  GLOBAR  Brand  Ceramic  Resistors 


include:  rugged  ceramic  body,  long 
life,  mechanical  and  chemical  stability. 

Whatovor  your  requirements  in 

resistors,  whether  for  normal  or  diffi¬ 
cult  circuits,  it  will  pay  you  to  investi¬ 
gate  GLOBAR  Brand  Ceramic  Resistors. 
Our  engineers  are  ready  to  assist  you  — 
without  obligation.  Just  send  complete 
circuit  information,  and  tell  us  what  you 
expect  from  the  resistors  you  need. 


•  For  useful  engineering  data  on  globar 
Brand  Ceramic  Resistors,  send  for  your  copy 
of  Bulletin  R.  Write  Dept.  E  87-36. 


GLOBAR 

TRADE  MARK 

Ceramic  Resistors 

by  CARBORUNDUM 


"Carborundum''  ond  "G/obor"  arg  rggitfgrgd 
frodomorJcf  wbicb  indteafg  monufoefurg  by 
Thg  Carborundum  Company.  Ntagaro  fallt,  Ngw  York 


Wont  more  information?  Use  post  cord  on  lost  pogc. 
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REVOLUTIONARY,  UNIQUE 


MULTI-TURN  SLIDE  WIRE 
POTENTIOMETER 


Longlife 
Low  Noise 


1^4”  4)01  %“  ilwflj  340* 
roMlooi  ^0.3%  Hot  4  woHn 
3K  to  2C0K  ohmi,  AlwMinwM 
Com.  loll  loorjAgi.  40  ond  30 
db  log  (woctloni  20K  abim. 


With  linearities  of  ±0.1%,  ±0.05%  and 
±0.025%  (both  independent  and  zero 
based  ratings)  and  rotational  tolerances  of 
“0*,  new  precision  grades  of  Spiral- 
pot  Potentiometers  are  now  available  to  fill 
high  precision  requirements.  Designed 
specifically  for  high  resolution  and  excep¬ 
tional  linearity  applications  such  as  servo 
control  and  computers,  the  Spiralpot  can 
be  obtained  with  shaft  rotation  up  to7200*. 
The  inherent  advantages  of  a  true  slide 
wire  action,  such  as  smooth  operation,  min¬ 
imum  noise  and  infinite  resolution,  arc 
increased  by  design  extras  such  as  stainless 
steel  shaft,  ball  bearings,  positive  mechan¬ 
ical  stops,  and  a  starting  torque  of  less  than 
.6  oz.-in.  to  give  a  unit  which  has  extremely 
long  life  of  over  one  million  cycles  (20  mil¬ 
lion  revolutions  in  a  ten-turn  unit)  and 
operational  shaft  speeds  up  to  500  rpm. 
These  advantages  add  up  to  make  the 
Spiralpot  one  of  the  biggest  advances  in 
precision  potentiometer  design. 

Write  for  Bulletin  101  A 


SMCiriCATIONS 

nSMIANCii  2  •bn*/3W.  Md  (rMi  JO  tlMM/SM*  ibin  Mg- 
Um  to  ISO  tlHM/JSO*  iiwII  rttollM.  StodOdrO  rMlttoim  mam 
tor  ]UO*aO-toM(l  taiw)  wdto:  SOO.  1000,  ISOO,  20001 2SOO  •ton. 

POWH  lATOMi  S.0  mM  •(  aiitototo  -  •f2S*C. 

UMAMIW  AVMUUKIl  (itoN  Ml  Nmto  tl  tontoMi 
*) 

kO.I1(  Nerml  (laOidMidMiO  •^IX  In* 

fcOJSk  Wtfml  (l»diMii<M>t) 

t  (lndiSMiOMiO  <kO!inj(  2«r«  IM* 


$lralghl-lli>«  mmIoh  otong  uli. 
linMr  or  fwidioMl  ovlgvl. 
300  to  40XW0  oliait.  5  tiui, 
I"  dlo.  fr*iii  3.3r'  to  4.S4'‘ 
tong.  Strok*  H"  to  5”. 


New! 

High  Linearity 
Infinite 


2M''djai%''ikaftilto4 
MCtiOfll,  Atominwn  CoMt  340* 
rotolieni  ±0.3%  lln.  4 
woltt/ MCI  2K  to  300K  eliMii 
Y*ri)l*r  $cr*wdrir*r  flMting. 
■all  baoringt. 


1  dioj  »hofl|  1  to  6 
»0€tiOAt,  Alwminwio  Coioi  MO* 
rofotioA)  ±;0.5%  tin.  2 
wolti/  MCi  500  to  70,000  olint, 
•all  bMriA9t. 


Q  INSTRUMENT  QUALITY 
POTENTIOMETERS 

G.  M*  OIANNINI  ft  CO.  INC.»  PAtAOCNA  1,  CALIFORNIA*  CAST  ORANOCs  NEW  JERSEY 
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Wont  more  infermotioii?  Um  post  card  on  latt  pop*. 
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COMPLETE 

miniature 

FREQUENCY  STANDARD 

A  compact,  complete,  hermetically 
sealed  frequency  standard,  pre¬ 
senting  these  features: — 

1.  JAN-ized  construction  throughout. 

2.  SPACE-SAVING,  IVz"  dia.  x  AVz" 
high. 

3.  WEIGHT,  approximately  10  ounces. 

4.  AVAILABLE  in  400  and  500  cycles. 

5.  ACCURACY— .002%  (15°  to  35°C). 

6.  SHOCK-MOUNTED  on  Silicone 
rubber. 

7.  POWER  REQUIRED,  6  V.  at  300  ma 
70  to  200  V.  at  1  to  5  ma. 

WRITE  FOR  DESCRIPTIVE  LITERATURE. 

SPECIFYING  "TYPE  2007" 


Alto,  manufacfur»r$  of  Iroquoncy  standards,  multi- 
fraquancy  standards,  chart-racording  chronographs, 
firing-cycio  timars,  tha  Watch-Mastor  Wofch  Rata  Ra- 
cordar  and  othar  high-pracision  fraquancy  and  timing 
Instrumants,  eontrollad  by  our  tuning-fork  ouillators. 


ACTUAL 

SIZE 


American  Time  Products,  inc. 


SSOfiUk  Avassue 


Dew  Y0t*36,N.Y. 


MANUFACTURING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 


112 


Want  more  information?  Utc  post  card  on  last  page. 
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ere  Rated  at  1000  Working  Volts  N. 


Modern  Engineering  Requires  This 

"HEAVY  DUTY"  CERAHIIC  CAPACITOR 

The  heavier  ceramic  dielectric  element  made  by  an 
entirely  new  process  provides  the  necessary  safety  fac¬ 
tor  required  for  line  to  ground  applications  or  any 
application  where  a  steady  high  voltage  condition  may 
occur.  Designed  to  withstand  constant  1000  V.A.C 
service. 

It  is  wise  to  specify  RMC  "HEAVY  DUTY”  by-pass 
DISCAPS  throughout  the  entire  chassis  because  they 
cost  no  more  than  ordinary  lighter  constructed  units. 

Specify  them  too,  for  your  own  peace  of  mind,  with 
the  knowledge  that  they  can  "take  it.”  And  if  you  want 
proof —request  samples. 


DISCAP 

CERAMIC 

CONDENSERS 
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A  New  Development  from  the 
RMC  Technical  Ceramic  Laboratories 


RADIO  MATIRIALS  CORPORATION 

GENERAL  OPPICEt  3313  N.  CMifornl*  Av*.,  Chicago  If,  IH. 


FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  INO. 
DISTRIBUTORS:  Confocf  Jobber  Solot  Co..  146  BrocNKray.  Potorson  1,  N.  J. 

Wont  mart  information?  Um  post  cord  on  last  poco.  i 


^  ‘ 


TAYLOR  Insulation  [Pish  Paper) 
is  extremely  tough . . .  has  hi^  dielectric  strength  and 
exodlent  bending  qualities  ...  its  hard  surface  resists 
abrasion  from  contact  with  rough  spots  in  slots. 


Make  it  into  armature  slot  insulation,  armature  end  lamina¬ 
tions,  field  coil  insulation,  metal  box  liners,  washers,  arc 
shields,  formed  slot  wedges,  formed  specialties  ...  or  any  other 
applications  requiring  excellent  electrical  characteristics. 
Color:  gray. 

Make  it  from  sheets  and  rolls ...  or  ribbon  rolls  for  automatic 
machines. 


BwnSarf  TMHliit  SIraiigHi,  ■ram* 
•MD  ^ 
.005'  100  ISO 

.007*  ISO  SSO 

.010*  SSO  300 

.015'  375  450 

*M0— DtracNaii 
*CD— Oat*  Machln*  Oiiacltan 


T*Mlk 

(lansNiwto*)  14000  mIh. 
(CrMtwiM)  6000  Min. 


Make  it  easy  for  yourself  the  next  time  you  are  buying  insula¬ 
tion.  Call  your  Taylor  Engineer  ...  he  will  be  glad  to  help  you 
select  the  Taylor  Insulation  that  will  best  fit  yovir  needs. 

Also  ask  him  for  samples  of  our  other  grades  of  vulcanized 
fibre— Commercial,  Bone,  Super  White,  Abrasive  and  Built-Up 
— as  well  as  Taylor  Phenol,  Silicone  and  Melamine  Laminated 
Plastics  . . .  see  where  they  can  fit  into  your  design  plans. 

Taylor  Fibre  Co.,  Norristown,  Pennsylvania — La  Verne,  California 


TAYLOR 

Laminatad  Plaatica 


Vulcanized  Fibre 


Wont  more  information?  Use  post  cord  on  lost  page. 
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porirait  off  an  engineer*  •• 


Engineers  are  a  happy  lot,  until  faced  with  a  moment  like  this: 


Manufacture  of  a  lacquer-coated 
disc  is  one  of  the  most  exacting  of 
all  industrial  processes.  It  has  taken 
Presto  many  years  of  chemical  re¬ 
search  and  constant  improvement 
in  every  phase  of  manufacture  to 
produce  the  famous  Green  Label 
disc.  After  manufacture,  many  hun¬ 
dreds  of  discs  are  inspected  before 
those  are  chosen  to  bear  the  re¬ 
spected  insignia  . . .  Presto  Green 
Label. 


A  recording  is  completed.  The  disc  is  put  on  the  playback  table  . . . 

but  it’s  full  of  “pops,”  “ticks”  and  “hisses”. 

This  can  easily  happen  in  the  life  of  any  engineer,  if  he  has  not  been 
discriminating  in  his  selection  of  recording  discs. 

If  this  picture  fits  you  . . .  you  are  ready  for  a  change  in  brand.  And  the 
wisest  change  is  to  Presto  Green  Label  discs  . . .  because  this  label  is  your 
assurance  of  the  smoothest  lacquer  surface  available  and 
‘  top  performance  every  time. 


[J  recording  corporation 

PARAMUS,  NEW  JERSEY 
EXPORT  DIVISION;  2S  Worrtn  Slrtal,  New  York  7,  N.  Y. 

CANADIAN  DIVISION:  Walter  P.  Oowni,  ltd..  Dominion  Square  Bldg.,  Montreal 

WORLD'S  LARGEST  MANUFACTURER 
OF  PRECISION 

RECORDING  EQUIPMENT  AND  DISCS 


AT  NORTH  AMERICAN  AVIATION 


The  combination  of  North  American’s  imaginative 
scientists  and  engineers  working  with  lightning-fast 
electronic  “thinking”  machines  is  an  unbeatable  one 
...  for  together  they’ve  set  advanced  standards  for 
guided  missile  research,  development,  and  design. 

Computers  like  the  one  being  checked  above  are 
used  to  predetermine  the  flight  pattern  of  a  given 
missile  design  by  simulating  its  flight  conditions,  and 
to  solve  related  problems.  North  American  Avia¬ 
tion  engineers  also  develop  and  use  other  electro¬ 
mechanical  computers  which  become  the  brains  of 
automatic  guidance  systems  for  missiles  and  for  Are 
and  flight  control  equipment. 

Development  of  guidance  systems  for  long-range 
missiles  is  just  one  example  of  the  challenging  elec¬ 


tronic  and  electro-mechanical  work  being  pioneered 
in  North  American’s  Missile  and  Control  Equip¬ 
ment  Operations.  If  you  like  theory,  you  will  find 
an  exciting  career  at  North  American  in  specialties 
such  as  operations  analysis,  advanced  dynamics, 
kinematics,  noise,  error  and  information  theory, 
systems  engineering,  statistical  quality  control, 
servo  analysis,  and  other  advanced  fields. 

If  research,  development,  or  design  is  your 
specialty,  you’ll  find  attractive  opportunities  in 
automatic  guidance  systems,  fire  and  flight  control 
systems,  radar  and  airborne  communications  sys¬ 
tems  and  other  system  developments. 

Write  today  for  complete  information,,  giving  us 
your  education  and  experience. 


XrORTM  AMSHMCAX  JtWIATIO]%r.  MJ%rC. 


i 


ingiifring  Pcrsonn*/  Smetion,  Mia$ll9  and  Control  iquipmont  Oporations 
12214  lakawood  Boulevard,  Dopt.  93-E,  Downey,  California 

NOBTH  AMIRICAN  HAS  BUI  IT  MORI  AIRPLANIS  THAN  ANY  OTHIR  COMPANY  IN  THI  WORLD 


Wont  mer«  information?  Um  post  card  on  latt  page. 
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Name 


COMPOUND 
VACDDH  PUMPS 


ONE  pump  casing  .  .  .  ONE  motor  and  drive 
shaft  .  .  .  TWO  pumping  chambers  connected  in 
series  —  this  is  the  basic  design  of  the  Kinney  Com¬ 
pound  Vacuum  Pump.  Built  in  four  sizes  —  with  2, 
5,  15,  and  45  cu.  ft.  per  min.  displacements  —  the 
Kinney  Compound  Vacuum  Pump  fills  an  important 
place  in  high  vacuum  systems.  Because  the  Com¬ 
pound  Pump  pulls  to  0.2  micron  or  better,  it  often 
handles  the  complete  vacuum  job  without  diffusion 
pumps  or  mercury  vapor  pumps.  Each  pump  retains 
better  than  50%  of  its  theoretical  pumping  speed 
right  into  the  less-than-one-micron  zone  . . .  assures 
fast  pump  down  for  most  efRcient  utilization  of 
processing  time.  Each  pump  provides  the  low- 
maintenance,  high-efficiency  operating  advantages 
that  have  made  Kinney  Vacuum  Pumps  the  first 


choice  of  Industry.  They  are  easy  to  service  .  .  . 
no  special  tools  are  required. 

Experienced  vacuum  engineers,  here  in  Boston 
and  in  aur  branch  ofRces,  will  be  glad  to  discuss 
the  application  of  vacuum  in  your  plant.  KINNEY 
MANUFACTURING  CO.—  manufacturers  of  vacuum 
and  liquid  pumps.  Boston,  New  York,  Chicago, 
Detroit,  Cleveland,  Atlanta,  Philadelphia,  Pitts¬ 
burgh,  Los  Angeles,  Charleston  (W.  Va.),  Houston, 
New  Orleans,  San  Francisco,  Seattle,  and  foreign 
countries. 


KINNIY  MANUFACTURING  COMPANY 
3S4S  WatkinstM  Straat,  Mstan  30,  Mats. 


Send  Bulletin  V-51B  describing  complete  line 
of  Kinney  Vacuum  Pumps. 


I  Company . . . 

I  S/reet...„ . . . 
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through  thick 
or  thin- 


eath  grip  lengih  servos  a  wide  range 
ei  fhlclrnesses  —  to  speed  assembly 
and  simplify  stork  requirements 


In  many  ways,  you  save  time  and  money  with  Southco  Screw  Fasteners. 
In  countless  applications,  the  wide  grip  range  is  but  one  of  many  ad¬ 
vantages.  Tension  is  always  uniform,  never  too  tight  or  too  loose.  A 
turn  of  the  screw  locks  or  unlocks,  instantly.  Installation  is  easy,  without 
special  equipment.  Tapped  holes  are  eliminated,  along  with  screws, 
bolts,'lock  nuts,  lock  washers,  etc.  Alignment  is  not  critical  because 
fasteners  "float”  in  the  outer  panel.  Skilled  help  is  not  required.  Even 
if  access  plates  or  doors  or  frames  become  warped,  Southco  Fasteners 
continue  to  perform,  easily  and  efficiently,  for  the  life  of  the  assembly. 

You  get  all  these  advantages  and  more,  when  you  use  Southco 
Fasteners.  For  complete  information  write  Southco  Div.,  South  Chester 
Corp.,  1417  Finance  Bldg.,  Philadelphia  2,  Pa. 

Important  for  military  contractors!  Prompt  deliveries  now  possible 
because  of  recently  expanded  plant  facilities. 


\ 

\ 

I 

/ 

/ 


PAWL  •  SCREW  AND  SPRING  • 
DRIVE  RIVETS  •  ANCHOR  NUTS  • 
ENGINEERED  SPECIALTIES 


OFFICES  IN  PRINCIPAL  CITIES 

WHEKEVER  TWO  OR  MORE  PARTS  ARE  FASTENED  TOGETHER;  STANDARD  AND  SPECIAL  DESIGNS  FOR  IMPROVED  PERFORMANCE  AND  LOWER  PRODUCTION  COSTS 
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-out  of  sight,  but  in  the  picture 


Whenever  you  turn  on  television  you  are 
using  a  little-seen,  but  essential,  material 
called  Synthane. 

Synthane  is  a  laminated  plastic  of  mul¬ 
tiple  virtues,  which  recommend  it  for 
many  jobs  in  television. 

Synthane  is  an  excellent  insulator,  lam- 
inable  with  metal,  hence,  a  good  base  for 
space-reducing  “printed”  circuits. 
Synthane  is  notable  for  low  power  factor, 
low  moisture  absorption,  and  case  of  fab¬ 
rication,  three  properties  desirable  for 
radio  and  television  insulation.  Synthane 


plays  a  supporting  part  in  many  behind- 
the-screen  and  behind-the-camera 
applications. 

Synthane  is  also  light  in  weight,  strong, 
vibration  absorbing,  chemically  resistant, 
high  in  dielectric  strength,  dimensionally 
stable,  heat  resistant  to  about  300'’F. 

There  may  be  a  place  for  Synthane  in 
your  product.  To  find  out  more  about 
the  possibilities  of  Synthane  for  your  pur¬ 
pose,  write  for  the  complete  Synthane 
Catalog.  Synthane  Corporation,  17  River 
Road,  Oaks,  Pennsylvania. 


SynHiona  lominatad  ptoiHct  ora  pro- 
docod  undor  haaf  ond  protoura  horn 
laminotiom  of  rotin-lmprf  gnotod  mo- 
forloh  tveh  0*  popor,  fabric,  giots 
doMt,  otboolo*,  otc.  Synfhono  plastics 
wo  avoRobio  in  sbo^,  rods,  tubos, 
and  fobricafod  w  moidod  ports,  lock 
of  riio  mony  Syntkono  grodos  bos  o 
combinolion  of  wsofiii  proportios. 


Synikon#  In  TolovMon  . . . 


Sijitrtuuu-wu  ^  iuuatt  U4tnticJU 


LAMINATIO  PLASTICS 


giant  Supermaonets 


Quinergo  Itoctrlcal  InMiatlont  are  high  dielec¬ 
tric,  heat-resistant  sheet  materials  made  of  puri¬ 
fied  asbestos  for  use  on  equipment  up  to  130  C« 
Available  in  tape  and  roll  forms. 


electrical  insulation 


Protecting  coils  in  giant 
C-H  Supcrmagneta  it  difficult  be¬ 
cause  of  the  heat  generated  by  the 
tightljr  packed  pancake  coils.  This 
problem  is  complicated  by  the 
need  to  utilize  every  bit  of  space  to 
gain  maximum  lifting  power.  After 
experimenting  with  many  insulat¬ 
ing  materials,  including  coatings, 
Cutler-Hammer  chose  Quinorgo 
No.  3000  for  Supermagnet  strap 
insulation. 

Quinorgo  fully  meets  the  exacting 
requirements  of  Cutler -Hammer 
—  as  well  as  those  of  other  well- 
known  electrical  manufacturers. 
Quinorgo  is  a  moderate,  priced, 
high -temperature  insulation,  for 


use  alone  or  in  "composites.’* 
Available  in  two  types  with  slightly 
different  impregnation  character¬ 
istics.  B  >th  types  combine  high  di¬ 
electric  and  mechanical  strengths, 
with  uniform  texture  and  caliper. 
They  maintain  these  properties 
under  operating  temperatures  up 
to  130  C. 

Quinorgo  Electrical  Insulations 
may  lower  your  produaion  costs 
and  improve  product  perform¬ 
ance.  For  more  information  write 
for  the  32-page  booklet  "PYROL¬ 
YSIS  PROTECTION  PAYS  WELL” 
(EL-40A)  Johns-Manville,  Box  60, 
New  York  16,  N.  Y.  In  Canada, 
199  Bay  Street, Toronto  I,  Ontario. 


Cutlar-Hammar't  tuccast  with  Quinorgo  No. 
3000  on  giant  Supermagnets  led  the  company  to 
use  this  insulation  as  a  component  of  the  series 
wound  Type  "M"  magnetic  brakes  which  are  so 
widely  known  throughout  the  industry. 


Johns-Manville  ELECTRICAL  INSULATIONS 
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Hermetic’s  New 

Compression  Seals 


* 


and 


vacuum  tightness  is  a  re¬ 
quisite,  Hermetic's  proven  compression 
seals  are  guaranteed  to  be  vacuum 
tight,  as  evidenced  by  Mass  Spectro¬ 
meter  Test. 


The  following  styles  of  prov¬ 
en  VAC-TITE  compression 
seals  are  available: 


Individual  terminals  and  feed¬ 
throughs  with  o  full  range  of 
hooked,  flattened  and  pierced, 
turret  and  lug-type  terminations 
for  every  application. 

All-glass  construction  multi¬ 
terminal  headers  featuring  larger 
leakage  paths  and  an  absence  of 
moisture  pockets. 

Individually  glassed  plates  avail¬ 
able  in  a  multiplicity  of  standard 
designs  and  easily  adaptable  to 
special  designs  in  a  variety  of 
shapes  and  sizes  for  every  re¬ 
quirement. 

Plugs  for  standard  sockets  in  sev¬ 
eral  mounting  types  .  .  .  such  as 
octal,  7-pin  miniature,  novol  as 
well  as  rectangular  shapes. 


a  RUGGED  seal  is  required 
for  application  under  adverse  design 
conditions,  the  massive  compression 
construction  resists  destructive  deflec¬ 
tion  and  permits  direct  mounting  of 
components  on  the  metal  body. 


Writ*  for  compUt*  information  on 
how  HERMETIC  onginoers  can  ap¬ 
ply  “All-Glass”  Compression  Seals 
to  your  regular  or  special  applica¬ 
tions.  Available,  too,  is  HERMETIC’s 
Brochure  CS  on  Compression  Seals, 
as  well  as  a  32-page  catalog  on 
its  standard  line. 


ERMETIC  SEAL  PRODUCTS  CO., 


fivfiic  Hf* 
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L.  Polk,  President,  R.  L.  Polk  &  Co,,  publishers 


He  has  your  name  and  address! 


"Wc  have  the  names  and  addresses  of 
forty  million  people  who  own  automo¬ 
biles,”  says  R.  L.  Polk,  "—and  that’s 
only  otie  of  the  ways  we  might  have 
you  listed ! 

"We  release  up  to  2^2  million  adver¬ 
tising  mailings  a  day  to  these  lists.  But 
kits,  catalogs  and  displays— always  sub- 
jca  to  last-minute  changes— must  reach 
the  dealers  first. 

"Th.it’s  when  we  call  on  Air  Express ! 

"For  one  auto  manufacturer,  we  re¬ 
cently  made  Air  Express  shipments  to 
3,000  dealers,  not  once  but  three  times, 
ju.st  before  the  new  model  announce¬ 


ment  date.  Every  one  of  those  ship¬ 
ments  had  to  be  on  time— and  every 
one  was! 

"Only  Air  Express  could  have  done 
it.  Yet  their  rates  are  not  only  reason¬ 
able  —  in  many  weights  and  distances 
they  are  lower  than  other  air  carriers. 

"We  have  made  upwards  of  35,000 
Air  Express  shipments  over  the  past 
four  years,  ranging  in  weight  from  a  few 
pounds  to  more  than  a  thousand.  This 
top-speed,  dependable  low-cost  service 
helps  us  give  maximum  .service  to  our 
advertisers.  Our  use  of  Air  Express 
will  increase  another  27%  this  year.” 


It  pays  to  express  yourself  clearly 
Say  Air  Express!  Division  of  Railwaj 
Express  Agency. 


GETS  THERE  FIRST 

via  U,  S,  Scheduled  Airlines 


Wont  more  informotiont  Um  post  cord  on  lost  poge. 


June,  J953  — ELECTRONICS 


— product  pcrfomMuioe 
that  can  coma  onlv 
from  a  ’'know-how” 


through  actual  aerv- 
ice  tinea  the  early 
dayt  of  the  electri¬ 
cal  industry. 

— an  ability  to  co¬ 
operate  in  pio¬ 
neering  new 

V  wires  to  meet  or 
anticipate  in- 


In  the  years 
that  follow 
ThiaBelden 
Program  la 


A  scrap  of  paper  that  lad  to  a 


Qaat  A  product  improvement.  Let  us 


prove  that  these  sa\ings  are  poeaibie 


in  your  plant,  too. 


WMtTii  Belden  Manufacturing  Co. 


■1625  West  Van  Buren  Street 
Chicago  44,  Illinots 


Belden 
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3.  Need  accurately  punched  mica  stampings  for  filament,  grid  4.  Looking  for  precision-made  fabricated  parts?  Let  u$  solve 
and  plate  supports? MICO  produces  mica  stampings  to  extremely  your  problems  with  ports  fabricated  from  LAMICOID®— a  thermo- 
fine  tolerances.  Whenever  you  need  precision-fabricated  mica  of  setting  plastic— strong  as  metal,  lighter  than  wood.  We  are  fully 

the  highest  quality,  call  on  MICO.  We  have  60  years  of  experience  equipped  with  the  latest  machinery  and  can  provide  you  with  the 

in  this  field.  best  pouible  service. 

Whatever  dec  irital  in.sulati()n  material  you  need— Class  A  to  Class  H 
—MICO  makes  it  best.  We  manufaeture  it,  cut  it  to  size,  or  fabricate 
it  to  your  specification.  Send  us  your  blueprints  or  problems  texlay. 

*Trad*-mark 

MICA  COMPANY 

Schenectady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOIOOlUiNltMlMinMlk)  •  MICANITCe  Mica)  •  EMPtRf •  (Vamltkae  FaWet  aad  Paew)  •  FABRICATiO  MICA  a  ISOMICA* 
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1.  Looking  for  a  thin,  flexible  insulating  material  that  will 
not  break  down  under  extremely  high  temperatures^SOMICA* 
Flexible  Plate,  Clou  B  and  Class  H,  built-up  from  continuous  mica 
sheets,  gives  superior  electrical  and  thermal  insulation  for  coil  wrap¬ 
pings  and  similar  applications. 


2.  Need  a  material  with  special  mechanical,  thermal  and  insu¬ 
lating  properties?LAMICOID®  —  a  laminated  plastic  made  with 
various  fillers — gives  you  the  properties  you  need  for  antenna  parts, 
coil  forms,  tube  sockets,  switch  gear  and  relay  parts,  panels,  motor 
and  transformer  parts,  and  dozens  of  other  uses. 


Wwsrrnrsm  IbiDio  €o'MPj\m 


Write  forr^mplete  Information. 


SHIFT 


What«v«r  th«  tyst«m  lab«l  —  t•l•print•r, 
tdcgraph,  facsimilt,  fcUphoto,  rqdio-tcltphon*, 
voic*^arri«r  t«l«graph,  or  multiploxirrg  of  at)y 
of  thoM  —  dependability  ii  today's  most 
vital  communications  roquisito. 


And,  no  motttr  what  the  form  of 
mossogo-hondling  intolligonco,  the  proof  is  that 
Frequency  Shift  is  the  most  dependable 
method  of  transmission. 


Pace«Setters  In  Quality  Communication  tquipmeni 


Frequency  Shift  Keyers 

Master  Oscillateis 

Diversity  Receivers 

Frequency  Shift  Cenverters 

Multi-Channel  Tene  Systems 

Tene  Keyers 

Demodulate  rs 

Radie  Multiplex  Systems 

Meniters 

Tene  Filters 

line  AmpIMIers 


Northern  Radio  has  long  ipecialized  in  the 
design  and  construction  of  Frequency  Shift  equipment  of  the  types 
listed  below.  Their  dependable  performance  for  U.S.  and  Allied  Com 
merce,  Governments  and  Armed  Forces  all  over  the  world  has 
earned  for  Northern  Radio  a  reputation  for  unquestioned  leadership 
in  communications  engineering  and  precision  manufacture. 
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>*^CCrd  and  P!c 
'•ondord  conn 
=  '  o  praci.co)  s{ 


wrif«. 


Chester  ENGINEERED  plastic  insu¬ 
lation,  laboratory  and  field  tested  to 
more  than  meet  specifications  provides 
both  easier  working  qualities  and 
longer  service  life.  These  rugged  plas¬ 
tic  coatings  offer  maximum  immunity 
to  abrasion,  weather,  oil  and  most 
chemicals.  Smooth  and  pliable,  they 
pull  through  channels  and  conduit 


easily  and  offer  excellent  appearance 
in  open  wiring.  Chester  single  or  multi¬ 
conductor  wires  and  cables  are  avail¬ 
able  for  electrical,  electronic,  TV, 
radio,  telephone  and  many  other  in¬ 
dustries.  Call  or  write  for  illustrated 
bulletins,  today! 


WtlES  &  CABLES 

TO  SPECiriCATIONS 


^  . . "• 

Mil 

ESI 

lUUI  1 

.GABLES 

m 

STB 

W1 

BES 

1  ■  1 

ji 
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IllCTRONICS  PARK-O.E  NIADQUARTIRS  FOR  illCTRONICS  RISIARCH 


Need  a  PUJIAL  Regulated  Povi/er  Supply? 

Get  the  G-E  ST-9A  with  twin  outputs  and  featuring  .  •  • 

ELECTRONIC  OVERLOAD  PROTECTION  plus  BUILT-IN  MODULATOR 


No  power  supply  on  the  market  today  can  match 
this  new  G-E  unit  for  general  laboratory  pur¬ 
poses.  Routine  bench  casualties  are  no  problem  for 
the  ST-9A:  the  instruments  cannot  be  harmed  by 
short  circuits  on  the  regulated  outputs.  And— with 
the  built-in  modulator  you  can  now  observe  hum  and 
noise  tolerances  by  actually  duplicating  them  on  the 
equipment.  This  saves  you  time  by  establishing  final 
power  supply  design  specifications  quickly. 


TYPI  ST-9A  ILICTRICAL  SPICIFICATIONS 

OUTPUT  VOLTAOIS 

^1  R*gHl«t«A — Continuovtiy  vaHabla,  0-500  volti, 
maximum  currant  100  ma 
f7  RMutotRU  — Sam*  at  #1 

ParaHal  anU  f7 — Continuoudy  variobla,  0-500 
votti,  maximum  currant  150  ma 

Utiragtitatatf — Approximataly  650  volts  no  load,  maxi¬ 
mum  currant  200  ma 

—75  Vaha — VR  tuba  ragulation,  0-2  ma 
—  ISO  Volti — VR  tuba  ragulation,  0-4  ma 
Fllamant  Supply — 6.3  volts  a-c  at  10  amps 

RIOULATION 

Battar  than  V4%  -J-  V4]volt 

RIPPLI  AND  NOISI 

Lass  than  3.5  mv  (10  mv  paak-to-paak)  on  all  ragulatad 
outputs 

INSTRUMINTS 

Milllamator  0-300  ma  d-c;  voltmatar  0-500  volts  d-c; 
voltogo  and  currant  can  ba  matarad  at  FI  and  F2  Ragu¬ 
latad  and  Unragulatad  outputs;  total  currant  drawn  from 
all  outputs  con  ba  matarad  and  It  should  not  axcaad 
200  ma 

OVIRLOAO  PROTICTION 

3  amp  fusa  In  tha  a-c  Ikia;  %  amp  fusa  in  tha  d-c  lina; 
ovarload  of  any  dogroa  on  tha  ragulatad  outputs  will 
harm  naithor  tha  supply  itsalf  nor  tha  instrumants. 


General  Electric  Company,  Section  463 
Electronics  Park,  Syracuse.  N.  Y. 

^‘••t**.**"**  “•  •  '“W  fou'  G-E  POWER  SUPPLY 
CATALOG  (ECB-6A). 

NAME . 

COMPANY . 

ADDRESS . 

CITY . STATE . !!!..! 


ELECTRIC  J 
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CP.27,  28 


CP-29 

( 
! 


For  use  in  military  electronic  e<juipment,  Mallory  paper  dielectric 
capacitors  conform  to  Characteristic  E  of  Specification  JAN-C-25. 
The  following  types  are  included  in  the  Mallory  line. 

CP-25,  CP-26,  CP-27,  CP-28,  CP-29 
CP-53,  CP-54,  CP-55,  CP-67,  CP-69 
Into  these  military-type  c^acitors  go  the  same  engineering  know¬ 
how  and  production  craftsmanship  which  have  made  Mallory 
capacitors  the  standard  of  quality  in  industrial  and  electronic 
fields.  They  are  now  in  quantity  production  and  your  inquiry  will 
receive  prompt  attention. 

Look  to  Mallory  for  all  your  capacitor  needs  . . .  whether  for  military 


N«w  Folder  Describes 
JAN-C-62  Capacitor  Types 

In  addition  to  paper  dielectric 
capacitors,  Mallory  produces  a 
full  line  of  electrolytic  capacitors 
conforming  to  JAN-C-62.  Write 
for  your  copy  of  our  new 
Technical  Bulletin.  It  is  an  ideal 
reference  for  everyone  who  uses 
or  specifies  electrolytic  capacitors. 


or  civilian  application. 

Expect  more.. .  Get  more  from  MaLLORY 

Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS; 
Eloctromochanical  — Resistot's  •  Switches  •  Television  Tuners  •  Vibrators 
Electrochemical— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
MelaliurBical—Contacts*SpecialMetals  and  Ceramics 'Welding  Material^ 


12S 


Went  mere  iRferMetleef  Us*  pest  card  e*  hot  poe*. 


June,  1953  — ELECTRONICS 


►  COLOR  . . .  Several  manufactur¬ 
ers  have  publicly  demonstrated  ex¬ 
perimental  compatible-color-tele¬ 
vision  receivers  and,  in  the  main, 
the  results  have  been  good.  There 
will,  no  doubt,  be  more  such  show¬ 
ings  prior  to  official  NTSC  recom¬ 
mendations  to  the  FCC,  political 
and  competitive  pressures  being 
what  they  are. 

Gun-jumping  is  understandable, 
and  in  some  instances  unavoidable. 
The  important  thing  is  to  be  sure 
that  demonstrations  are  carefully 
planned  and  executed,  and  that  the 
public  gets  a  realistic  picture  of 
what  lies  ahead,  and  how  far 
ahead  it  lies. 

►  TRANSISTORS  .  .  .  Industry 
circles  were  fascinated  by  state¬ 
ments  recently  released  by  two 
hearing-aid  makers.  One  said 
transistors  don’t  stand  up.  The 
other  said  they  do. 

Since  both  manufacturers  are 
reputable,  one  conclusion  is  that 
transistors  do  or  don’t  stand  up, 
depending  upon  what  kind  you  use 
and  how  they  are  hooked  up  and 
packaged.  This  conclusion  is  by 
no  means  novel,  because  no  one 
claims  that  transistors  are  perfect. 
It  will  be  a  long  time  before  they 
are,  if  indeed  perfection  is  possible 
in  any  manmade  thing. 

Meanwhile,  transistors  will  con¬ 
tinue  to  find  their  way  into  prod¬ 
ucts  for  which  they  are  suitable  at 
this  stage  of  the  art,  with  refine¬ 
ments  that  broaden  their  applica¬ 


tion  coming  along  at  a  rate  likely 
to  be  considered  rapid  even  in  the 
electronics  industry. 

►  NEW  MARKET  .  .  .  Materials- 
handling-equipment  manufactur¬ 
ers  find  themselves  in  a  fast-grow¬ 
ing  business  these  days;  industry 
in  general  is  committed  to  a  more 
or  less  fixed  labor  rate,  is  increas¬ 
ing  the  efficiency  of  production 
machinery  as  fast  as  it  can  and 
now  looks  elsewhere  for  further 
savings. 

There  is  business  in  this  move¬ 
ment  for  makers  of  radio  transmit¬ 
ters  and  receivers.  Just  the  other 
day  we  saw  five  two-way-radio- 
equipped  fork  lift  trucks  in  a 
Standard  Pressed  Steel  plant  just 
north  of  Philadelphia.  Here  was 
an  industrial  communications  sys¬ 
tem  rendering  much  the  same  kind 
of  service  that  has  effected  operat¬ 
ing  economies  for  taxicab  com¬ 
panies. 

Industrial  Truck  As.sociation 
figures  indicate  that  29,668  fork 
trucks  were  sold  in  1952,  so  the 
market  is  well  worth  anybody’s 
while. 

►  MECHANIZATION  .  .  .  Begin¬ 
ning  on  page  130  of  this  i.ssue  is 
a  production-technique  story  con¬ 
sidered  particularly  interesting. 
Dip  soldering  has  been  known  for 
many  years.  Never,  however,  has 
it  been  applied  to  such  complex 
electronic  equipment  in  precisely 
this  way  and  on  such  a  scale. 


Perhaps  even  more  important  is 
the  fact  that  printed  circuits,  plug¬ 
in  components  and  other  allied 
techniques  are  everywhere  at  long 
last  becoming  major  factors  in  the 
production  of  one  type  of  elec¬ 
tronic  equipment  or  another.  It  is 
the  simultaneous  adoption  of  such 
things,  rather  than  any  one  of 
them  alone,  that  determines  the 
shape  of  things  to  come  in  the 
field  of  electronics. 

This  may  be  the  first  commer¬ 
cially  significant  year  for  circuit 
mechanization. 

►  EXPOR'TS  .  .  .  International 
standardization  work  on  electron 
tubes  has  just  been  upgraded.  It 
used  to  be  handled  by  the  Inter¬ 
national  Electrotechnical  Commis¬ 
sion  on  a  subcommittee  basis.  Now 
it  is  handled  by  a  full-fledged  tech¬ 
nical  committee. 

lEC  meets  in  Opatija,  Yugo¬ 
slavia  the  end  of  June.  Why  is 
this  important  to  us?  Because 
you  can’t  sell  tubes  in  export 
markets  if  they  won’t  fit  the 
sockets. 

►  CHOICE  . . .  Two  competitive  re¬ 
ceivers  recently  underwent  a  test. 
One  operated  beautifully  but 
failed  to  survive  a  30-foot  drop. 
The  other  had  poor  sensitivity,  but 
was  unaffected  by  the  fall. 

It  is  suggested  that  the  prospec¬ 
tive  customer  buy  both  sets,  one 
for  communications  and  the  other 
to  drop. 
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Botorf  riT«t«r.  nicknamed  the  pipe  organ,  usee  40-ton  press  to  fasten  93  rivets  In  one  operation  oiter  workers  drop  Into  each 
chassis  the  special  sockets  and  pin  plates  needed  for  dip  soldering.  Rotary  table  Indexes  to  next  operator  every  12  seconds,  making 
capacity  of  machine  300  completed  units  per  hour.  Captive  rivets  are  already  on  eoch  piece  loaded  in 


Mechanized  Dip  Soldering 


First  published  details  of  revolutionary  new  electronic  production  technique  built 
around  a  machine  that  solders  424  joints  at  once  by  dipping  the  inverted  television 
chassis  in  a  pool  of  molten  solder.  Similar  dip-solder  machines  are  used  for  radios 

By  K.  M.  LORD 

Plant  Uanasfer,  Radio  and  Television  Dept.  , 

General  Electric  Co.,  Electronics  Park,  Syracuse,  N.  Y. 


TWO  PLANTS  of  the  General  Elec-  soldering  as  a  production  technique  a  new  era  in  receiver  manufacture 

trie  Company  have  been  using  have  been  increased  efficiency  in  the  — the  age  of  mechanization, 

a  mechanized  dip-solder  process  in  factory  and  better  performance  of  Many  of  the  basic  principles  of 
the  manufacture  of  radio  and  tele-  radio  and  tv  sets  in  the  home.  the  dip-solder  process  have  long 

vision  receivers  since  1949.  Radios  In  outward  appearance,  the  dip-  been  used  in  radio  tube  production, 

are  being  dip-soldered  at  the  Utica,  solder  television  chassis  resembles  Here,  leads  from  the  internal  tube 

N.  Y.  plant  and  television  sets  at  to  a  large  extent  a  conventional  elements  are  connected  to  the  pins 

Electronics  Park  in  Syracuse.  The  chassis.  Actually,  it  is  so  con-  in  the  base  of  the  ti  be  by  dipping 

new  technique  was  developed  to  re-  structed  as  to  make  possible  the  ap-  the  pins  of  the  assembled  tube  in 

place  the  slower  and  less  efficient  plication  of  further  automatic  molten  solder, 

process  of  assembling  hundreds  of  mechanized  processes  as  they  are  Four  years  ago,  the  mechanized 
parts  in  television  and  radio  re-  developed  and  perfected.  soldering  method  was  first  applied 

ceivers  with  needle-nose  pliers  and  The  dip-solder  chassis,  with  its  in  the  final  assembly  of  components 
a  hand  soldering  iron.  excellent  performance  character-  on  television  terminal  boards.  Since 

The  primary  benefits  from  dip-  istics,  represents  the  beginning  of  then,  the  method  has  been  mastered 
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to  the  point  where  the  entire  main 
chassis  of  both  television  and  radio 
receivers,  as  well  as  terminal 
boards,  are  produced  in  this  way. 

Application  of  dip-soldering  to 
moving-conveyor  assembly  of  re¬ 
ceivers  involved  almost  100-percent 
revision  in  subassembly  lines,  in 
component  fabrication  methods  and 
in  the  main  assembly  lines.  Each 
operation  had  to  be  changed  and 
streamlined  to  serve  more  quickly 
and  efficiently  the  highly  mechan¬ 
ized  system  of  final  assembly. 

Ground  Pin  Riveter 

In  the  metal  parts  section  of  the 
television  plant,  the  basic  tv  chassis 
plate  is  first  punched  and  formed. 
This  plate,  which  forms  the  main 
deck  of  the  chassis,  moves  to  a 
section  where  one  of  the  first  steps 
is  taken  in  preparing  for  the  ulti¬ 
mate  dip-soldering.  Here  the 
chassis  plate  is  placed  on  a  con¬ 
veyor  to  pass  through  one  of  a 


battery  of  ground  riveters. 

The  ground  riveter  is  a  semi¬ 
automatic  machine  which  assembles 
ground  pins  and  spring  washers 
and  secures  them  to  the  tv  chassis. 
An  air-operated  oscillating  hopper 
orients  and  feeds  the  ground  pins. 
Another  mechanism  feeds  spring- 
steel  concave  washers  in  strip  form 
from  a  reel  to  a  position  directly 
beneath  the  machine’s  ram.  A  stak¬ 
ing  punch  picks  up  a  pin  from  the 
hopper,  threads  the  pin  through  the 
washer,  cuts  the  washer  from  the 
strip  and  stakes  the  assembly  of  pin 
and  washer  to  the  chassis.  Sharp 
edges  of  the  washer  bite  into  the 
chassis  to  insure  a  good  permanent 
ground  connection. 

Each  television  main  deck  has 
a  punched  hole  at  each  location 
where  ground  connections  to.  the 
chassis  are  needed.  An  operator  re¬ 
moves  the  chassis  from  the  con¬ 
veyor  and  places  it  in  the  ground 
pin  machine  in  such  a  way  that  a 


vertical  anvil  projects  through  each 
of  these  holes  in  succession.  A  foot 
pedal  is  pressed  to  activate  the  air 
cylinder  of  the  machine  when  the 
chassis  is  properly  positioned. 

Each  ground  pin  machine  opera¬ 
tion  leaves  a  hollow  pin,  like  that 
of  a  radio  tube,  firmly  secured  to 
the  chassis  plate  and  ready  for  in¬ 
sertion  of  leads  that  are  to  be 
grounded.  At  present  41  ground 
pins  are  assembled  to  each  chassis. 
Production  per  machine  runs  as 
high  as  1,200  pins  and  washers  per 
hour,  which  is  five  times  as  fast  as 
the  former  method  of  positioning 
pins  and  washers  by  hand. 

Rotary  Riveter 

After  insertion  of  ground  pins, 
the  television  chassis  travels  by  belt 
conveyor  to  a  rotary  riveter  built 
around  a  40-ton  Niagara  press. 
This  performs  the  equivalent  of  93 
individual  rivet  machine  operations 
on  29  pin  plates  and  terminal  strips 


Loading  chassU  onto  conToyor  oi  dip-«oldoring  machino  lor  toUvinion 
aatombly  lino.  Hood  with  Ludto  draws  oil  rosin  iunios,  ktoping  thorn 
ontiroly  owoy  from  workers 


Appoaronco  of  top  of  tolovision  rocoivor  chossis  after  dip- 
soldering  oi  the  424  pin-type  termlnols  haring  over  1.000 
Indiridual  leads.  Socket  adopters  are  added  after  soldering 


of  Television  Receivers 
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in  one  stroke.  The  capacity  of  the 
rotary  riveter  is  300  completed 
units  an  hour. 

Individual  pin  plates  and  strips 
are  purchased  with  captive  eyelets 
at  the  ends  of  each.  Two  types  of 
terminal  pins  are  used  on  these 
plates.  The  bead  chain  type,  used 
only  in  television,  is  a  straight 
tubular  pin  slightly  rounded  at  the 
top,  with  the  same  circumference  at 
the  bottom  and  the  top.  The  second 
type,  the  split  pin,  is  larger  at  the 
bottom  than  the  bead  chain  type. 
The  split  pin  is  tapered  to  the  top, 
and  this  tapered  section  is  slit  at 
four  points.  When  the  terminal  lead 
wires  are  inserted  in  the  pin,  the 
split  end  grips  and  holds  the  com¬ 
ponent  in  position  until  the  dip- 
solder  machine  completes  the  con¬ 
nection.  The  split  pin  is  used 
exclusively  in  radio  receivers  and 
on  television  terminal  boards.  It  is 
being  used  to  a  lesser  extent  in  the 
television  chassis. 

Rising  above  the  bed  of  the 
rotary  riveter  are  25  round  ver¬ 
tical  pipes  in  groups  of  five.  These 
are  kept  filled  with  the  different 
types  of  pin  plates,  pin-type  tube 
sockets  and  pin  terminal  strips  re¬ 
quired,  all  having  captive  mounting 
rivets.  At  the  five  operating  stations 
around  the  machine,  operators  pick 
the  plates  out  of  the  pipe  ends  and 
position  them  in  the  empty  chassis 
units  as  the  table  is  indexed  past 
them  automatically  at  a  preset  pro¬ 
duction  rate  by  a  motor-driven 
Geneva  drive.  The  general  appear¬ 
ance  of  these  pipes  has  earned  the 
machine  the  nickname  pipe  organ. 

For  the  last  stop  in  its  trip 
around  the  rotary  riveter,  the 
chassis  passes  under  the  riveting 
press.  When  in  position,  a  cam- 
operated  limit  switch  and  con¬ 
tactors  operate  the  press  to  clinch 
all  93  rivets  in  one  stroke. 

Use  of  this  machine  saves  con¬ 
siderable  direct  labor.  In  addition, 
it  has  completely  eliminated  the 
usual  tripping  of  foot  pedals  and 
the  resulting  fatigue  which  accom¬ 
panied  the  older  individual-riveter 
method.  . 

After  manual  removal  from  the 


rotary  riveter,  the  chassis  is 
equipped  with  front  and  rear 
aprons  on  which  operating  controls 
have  previously  been  mounted  in 
subassembly  operations.  The  chassis 
is  then  conveyed  overhead  to  the 
start  of  one  of  the  many  main  as¬ 
sembly  lines. 

Ferris  Wheels 

Simultaneously  with  preliminary 
work  on  the  main  deck  of  the  tele¬ 
vision  chassis,  the  leads  of  hundreds 
of  different  components  are  being 
cut  and  formed  in  another  section 
of  the  plant  preparatory  to  inser¬ 
tion  in  the  chassis.  The  automatic 
machines  that  have  been  developed 
for  this  purpose,  known  as  ferris 
wheels,  cut  and  form  the  ends 
of  resistors  and  capacitors  at  a 
maximum  rate  of  2,200  pieces  i)er 
hour.  The  ferris  wheels  are  two 
circular  tool  holders  which  are 
mounted  on  the  machine  base  in 
parallel  and  rotate  continuously. 
One  tool  holder  plate  is  adjustable 
along  the  horizontal  axis  by  means 
of  a  screw  thread  and  knob  to  fit 
the  different  lengths  of  com¬ 
ponents. 

Mounted  on  the  holders  are 
eight  sets  of  die  blocks,  evenly 
spaced  around  the  circumference. 
The  sides  of  these  blocks  are  re¬ 
cessed  so  that  forming  of  the  com¬ 
ponent  wire  leads  is  completed  in 
the  recess  and  cutoff  is  performed 
against  the  bottom  edge  of  the 
recess.  Mounted  rigidly  on  the  ma¬ 
chine  are  two  cut-and-form  blocks 
against  which  the  die  blocks  rotate 
to  cut  and  form  the  component 
leads. 

In  operation,  the  part  is  placed 
in  two  notches  of  the  moving  die 
blocks  by  hand.  It  is  carried  auto¬ 
matically  through  the  cutting  and 
forming  stage  and  ejected  by  means 
of  a  rotating  knockout  to  a  chute 
at  the  rear.  Under  this  chute  is  a 
corrugated  cardboard  box  that 
serves  for  parts  storage  and  fits 
directly  into  the  parts  dispensers 
on  the  main  assembly  line.  This 
eliminates  handling  of  the  formed 
parts  until  they  are  actually  in¬ 
serted  in  the  chassis. 


B*qinninq  op^raton  um  tcmplot*  with 
qround  riv*t*r.  but  loon  mtmoris*  loca¬ 
tion*  of  holo*  for  qround  pin* 


Loadinq  hoppor*  of  rotary  rivotor 


Two  brushes  under  each  machine 
rotate  continuously  to  clean  the  cut¬ 
ting  edges  of  the  die  blocks.  * 

Each  main  television  assembly 
line  is  laid  out  in  the  shape  of  an 
elongated  U.  The  chastsis  units 
travel  around  on  a  moving  conveyor 
in  front  of  operators  who  work 
from  a  sitting  position.  In  front  of 
each  operator  are  up  to  ten  boxes 
and  trays  holding  the  components 
or  wires  for  which  she  is  respon¬ 
sible.  Each  component  or  length  of 
wire  is  inserted  in  the  chassis  by 
placing  its  leads  into  two  of  the 
tubular  terminals  provided. 

To  take  care  of  components  which 
will  be  placed  in  the  receiver  after 
the  chassis  has  passed  through  the 
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R«or  of  ground  rlTOlor.  ghowUig  sprfnq-ttool  wothort  in  atrip  Ailor  ground  rivotor  pushoo  tubular  pin  through  cuppod  waahor. 

form  and  oscillating  hoppor  for  aligning  tomlnal  pins  and  uppsr  anvil  rotracta  and  pin  is  pushsd  Arough  chassis  onto 

isoding  Aom  down  slid*  to  chassis  hots  poAtod  anvil 


Rivstsr  diss  do  work  of  93  Adlvldual  rfvsilng  machinss  A  on#  stroks.  Phototubs  at  Isit  stops  prsss  If  chossA  A  mAsAg 


LoadAg  moldsd  popsr  copaciAr  on  ons  of  As  sight  polra  of  RototAg  arm  at  rsor,  gsarsd  to  moA  drivs  of  fsrrA  whssL 
dis  blocks  of  As  fsrris-whssl  Isod  formsr  and  cuttsr  puabss  procssssd  componsnA  out  of  dis  blocks  A  chuts  bslow 
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Parti  boxM  Ilk*  th*s*  ar*  plac*d  under  Uad-forminq  machln*i  lor  loading,  and  lit  directly 
Into  metal  diipeniinq  blni  on  moln  aisembly  line.  Elimination  of  handling  operations 
iniurei  thot  leadi  will  be  correctly  bent  for  dropping  into  chaiiis  pin  holes 


Method  of  inserting  shielded  wiring  in 
pin  strip.  Braided  shield  has  already 
been  pushed  into  a  ground  pin 


Television  chassis  in  solder  pool  of  mochin*.  with  rosin  fumes  rising  In  clouds.  Air  cylin-  Tub*  socket  shields  have  comb-like 

der  at  top  counteracts  bellying  of  chassis  with  heat  by  lowering  rods  that  hold  chossii  teeth  that  fit  into  ground  pin  holes  for 

firmly  down  on  bars  proiecting  slightly  above  surface  of  solder  pool  anchoring  simultaneously  with  leads 


Approach  To  Automation 


dip-solderinfr  proce.sa  special  loop- 
wire  terminals  are  inserted  in  some 
of  the  terminal  pins. 

Other  special  connections  are  pro¬ 
vided  for  by  key-shaped  punched 
copper  terminals  inserted  in  the 
frround  pins.  Even  shields  in  a  dip- 
solder  chassis  are  specially 


designed.  With  a  comb-shaped  lower 
edge,  the  shields  are  securely 
fastened  by  inserting  the  teeth  into 
grounded  terminal  pins. 

Dip-Solder  Machines 

Finally,  after  its  424  terminal 
pins  have  received  the  components 


designed  for  them,  the  chassis 
reaches  the  dip-solder  machine. 
Although  this  has  a  potential  capac¬ 
ity  of  350  chassis  units  an  hour, 
actual  production  varies  with  the 
schedule  of  the  assembly  line  which 
feeds  it.  On  television  lines,  the 
machines  are  being  used  to  flux  and 
dip-solder  a  chassis  measuring  13i 
inches  square  and  containing  424 
terminal  pins  each  having  from  one 
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Intcrtinq  punched  copper  atrip  In  pin 
to  which  a  lead  oi  an  aboTe^haaais 
component  muat  be  soldered  later 


Insertinq  lead  oi  molded  poper  capac¬ 
itor  in  pin  thot  olreodr  has  three  leads. 
Four  leads  are  limit  ior  easy  insertion 


to  four  leads.  Similar  machines  are 
beinK  used  to  solder  51  pins  simul¬ 
taneously  in  a  terminal  board  and 
to  solder  40  pins  at  once  in  a  radio 
chassis. 

A  dip-solder  machine  consists  of 
a  flux  tank,  a  solder  tank,  a 
sprocket-driven  endless-chain  con¬ 
veyor  which  travels  over  the  tanks, 
and  auxiliary  equipment. 

Rods  of  cold  solder,  some  of 


which  have  been  recovered  from  the  and  other  above-chassis  parts, 
machine,  are  dropped  into  a  pot  The  tube  socket  pin  plates  and 
at  the  rear  of  the  machine.  Here  transformer  pin  plates  which  were 
the  solder  is  raised  to  the  carefully  secured  to  the  chassis  by  the 
regulated  temperature  needed  and  rotary  riveter  require  adaptation 
automatically  fed  into  the  solder  before  the  tubes  and  transformers 
pot  at  a  rate  designed  to  maintain  can  be  mounted.  Separate  tube 
a  constant  level.  socket  adapters  are  used,  while 

Each  television  chassis  in  turn  r-f  and  i-f  transformers  are 
is  removed  from  its  assembly  line  mounted  right  on  their  adapters, 
and  htted  into  a  rack  on  an  end-  These  adapters  fit  over  the  male 
less  conveyor  which  carries  it  pins  on  the  chassis  and  receive  the 
through  the  automatic  solder  opera-  male  pins  of  the  parts.  The  tube 
tion.  The  chassis  is  lowered  first  socket  adapters  are  placed  on  the 
into  the  flux  and  then  into  the  tube  socket  pin  plates  by  using  a 
solder  tanks  by  four  air  cylinders,  tool  called  the  wobble  gun. 

The  conveyor  stops,  cylinder  stroke  Before  adapters  are  fitted  on 
and  return,  and  dwell  time  in  the  terminal  pins,  dip-soldered  leads 

flux  and  solder  tanks  are  controlled  which  may  project  through  the  tops 
by  a  series  of  snap-action  switches  of  the  pins  must  be  cut  off.  If  this 
and  time-delay  relays.  An  auto-  were  not  done,  the  protruding  leads 
matic  timing  unit  is  used  to  pre-  would  prevent  the  adapters  from 
heat  the  elements  in  the  solder  tank  being  properly  inserted  over  the 
before  the  start  of  a  work  shift  and  pins.  This  clipping  job  is  performed 
to  turn  off  the  heat  at  the  close  of  by  special  air-driven  cutters, 
the  shift.  A  solder  temperature  of  The  wobble  gun  is  a  special 
600F  is  maintained  by  a  thermo-  adaptation  of  a  standard  electric 
static  control.  drill  in  which  the  drill  chuck  is  re- 

Dross  must  be  skimmed  off  the  placed  by  a  rounded  plate.  Behind 
hot  solder  surface  each  time  a  this  plate  is  a  single  ball  bearing, 
chassis  is  dipped.  Chrome-plated  When  the  tool  is  applied  to  the 
hinged  wiper  blades  are  built  into  socket  adapter  it  agitates  in  such 
the  rear  of  each  chassis-holding  a  manner  as  to  vibrate  the  adapter 
fixture  to  accomplish  this  as  the  down  on  the  connecting  pins, 
fixtures  pass  over  the  solder  tank.  Before  tubes  are  inserted  in  the 
Fumes  from  the  operation  are  television  chassis,  a  final  visual 
carried  off  by  a  hooded  exhaust  check  is  made  to  determine  whether 
.system  installed  over  the  machine,  all  connections  have  been  made  and 
As  each  chassis  is  lowered  into  all  components  are  in  proper  posi- 
its  solder  bath,  capillary  action  tion.  So  efficient  has  dip  solder 
draws  the  solder  up  into  the  tubular  proved  that  only  one  repair  station 
terminal  pins.  This  provides  uni-  is  operated  for  each  television  as- 
form  and  complete  solder  connec-  sembly  line.  At  this  repair  station, 
tions  at  each  terminal  and  little  or  any  necessary  adjustments  are 
no  chance  for  excess  solder  to  cause  made  by  an  operator  using  a  con- 
shorts,  •  ventional  hand  soldering  iron,  be- 

After  being  removed  from  the  fore  the  chassis  passes  on  for  com- 
dip-solder  machine,  the  chassis  is  pletion  of  assembly, 
subjected  to  a  violent  vibration  on  r%-  c  u  aa  u- 

a  shake  table.  Imperfections  in  the  Oip-5older  Machines 

dip-soldering  job  quickly  show  up  Mechanized  dip  soldering  was 
under  this  unusual  stress,  as  loose  first  used  in  the  assembly  of  tele¬ 
parts  will  come  out.  This  rarely  vision  receiver  terminal  boards  and 
occurs  in  practice,  but  the  shake  is  still  being  used  for  that  purpose, 
table  serves  also  to  clear  out  scraps  In  addition,  dip  soldering  is  used 
that  fall  into  the  chassis  during  on  all  GE  table  model  radio  receiv- 
assembly.  ers  made  at  the  Utica,  N.  Y.  plant. 

After  the  shake  table  operation,  including  clock  radios.  A  more 
the  television  chassis  is  lifted  back  recent  adaptation  is  in  connection 
onto  the  main  conveyor  line.  Here  it  with  mechanized  fabrication  of  in¬ 
passes  through  a  series  of  stages  dividual  components, 
during  which  it  is  prepared  for  in-  A  slight  variation  in  the  method 
stallation  of  tubes,  transformers  occurs  when  it  is  applied  to  smaller 
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Shake  table  clean  choeels  of  loose  solder  and  scraps,  and  also  Method  of  using  motor^drlven  wobble  gun  to  push  tube  socket 


shows  up  Imperfect  iolnts 


odopten  onto  socket  pin  plotes 


Approach  To  Automation 


subassemblies.  Here,  resistors, 
capacitors  and  wiring  are  hand- 
positioned  in  the  same  manner  as 
is  done  on  the  television  lines,  but 
it  is  not  necessary  to  remove  the 
terminal  boards  or  radio  chassis 
units  from  the  assembly  line.  In¬ 
stead,  the  dip-solder  machine  is  so 
installed  as  to  form  an  integral  part 
of  the  assembly  line  itself.  The 
terminal  board  or  chassis  continues 
traveling  in  its  assembly  rack 
directly  through  the  flux  bath.  The 
length  of  the  tank  and  the  speed  of 
the  conveyor  determine  the  time 
the  part  is  immersed  in  the  bath. 
When  the  part  is  ready  for  its  solder 
bath,  the  solder  tank  is  raised  and 
lowered  to  perform  the  dip-solder 
operation. 

In  redesigning  for  dip-soldering, 
the  television  chassis  had  to  be  in¬ 
creased  in  size  by  20  percent  over 
the  former  conventional  hand- 
soldered  model.  No  increase  was 
necessary  in  radio  chassis  size. 

Because  the  television  receiver  is 


equipped  with  an  interlock  which 
automatically  cuts  off  power  when 
the  back  is  removed  from  the 
cabinet,  no  protection  is  needed  for 
those  terminals  which  might  be 
exposed.  However,  the  radio  re¬ 
ceiver  has  no  such  interlock  and 
some  method  of  covering  exposed 
terminals  around  tube  sockets  had 
to  be  found.  The  problem  was 
solved  by  installing  a  steel,  dough¬ 
nut-shaped  shield  around  the  base 
of  each  tube.  This  was  later 
changed  to  a  molded  plastic  cover 
fitting  over  almost  the  entire 
chassis.' 

A  special  tube  socket  is  used  in 
the  dip-soldered  radio  cha.ssis 
which  eliminates  the  necessity  of 
any  adaptation  to  seat  the  tubes. 
Because  the  television  receiver  in¬ 
volves  up  to  five  times  as  many 
tubes  as  the  radio  receiver,  these 
special  more-expensive  and  bulkie: 
sockets  were  found  to  be  imprac¬ 
tical.  For  that  reason,  adapter  sock¬ 
ets  are  used  in  television  sets. 


Many  important  advantages  and 
benefits  have  been  realized  since  the 
dip-solder  method  of  assembly  was 
begun.  Perhaps  the  most  important 
of  these  is  the  increased  reliability 
of  the  finished  products.  The 
hundreds  of  connections  involved  in 
a  modern  television  receiver  are 
made  with  absolute  uniformity  in 
respect  to  the  amount  of  solder  used 
and  the  degree  of  temperature  ap¬ 
plied.  This  means  a  consistent, 
reliable  chassis  and  superior  per¬ 
formance.  Because  the  possibility 
of  damaging  components  by  over¬ 
heating  is  eliminated,  component 
failure  in  finished  receivers  is 
sharply  reduced. 

Less  wiring  is  required  in  a 
dip-solder  chassis  as  compared  to  a 
conventional  chassis.  This  mini¬ 
mizes  problems  of  establishing  and 
maintaining  lead-dre.ss  and  spacing 
in  the  closely  packed  and  complex 
interior  of  the  receiver. 

Training  Time 

Dip  soldering  has  meant  a 
marked  reduction  in  the  time 
needed  for  training  operators.  The 
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time  required  to  train  personnel 
on  an  assembly  line  has  been  cut 
by  one  week  where  that  line  in¬ 
volves  dip  soldering. 

No  tools  are  required  in  the 
manual  positioning  of  components, 
in  contrast  to  the  need  for  using 
crimping  pliers,  soldering  irons  and 
other  tools  in  assembling  the  con¬ 
ventional  chassis.  Because  this 
mechanization  reduces  the  degree 
of  skill  required  for  final  assembly 
work,  the  labor  force  is  now  more 
flexible  and  its  distribution  within 
the  over-all  production  pattern  is 
simplified  to  a  great  extent. 

Breadboard  mockups  are  mounted 
in  front  of  each  operator  to  show 
the  wiring  and  component  position¬ 
ing  assigned  to  her  station  on  the 
television  assembly  line.  Even  a 
novice  operator  can  quickly  com¬ 
pare  the  work  before  her  with  that 
on  the  breadboard.  These  training 
devices  consist  of  actual  compon¬ 
ents  mounted  on  a  full-size  pictorial 
layout  diagram  of  the  pertinent 
portion  of  the  chassis. 

Another  example  of  simplified 
training  techniques  is  operation  of 
the  ground  riveters.  By  supplying 
the  untrained  operators  with  a 
metal  template  which  indicates  the 
exact  positions  for  the  terminal 
pins,  it  is  possible  for  the  trainee 
to  reach  a  satisfactory  point  of 


Dlp-iold*rlii9  position  on  movInq-conToyor  lino  ior  a  tolovlsion  ■ubosoombly  toimlnal 
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streamline  the  entire  assembly 
operation,  shortens  the  assembly 
line  and  frees  floor  space  for  other 
manufacturing  activities. 

Manufacturing  costs  have  been 
reduced  through  the  lessening  of 
the  ];>o8sibility  of  damage  to  com¬ 
ponents,  and  the  margin  of  error 
in  the  assembly  operation  has  been 
cut. 

The  reduction  in  the  amount  of 
wiring  means  an  increase  in  the 
space  available  for  components  and 
aids  immeasurably  in  parts  stand¬ 
ardization.  This  is  of  the  greatest 
importance  from  a  manufacturing 
standpoint  but  is,  perhaps,  of  an 
even  greater  importance  from  a 
servicing  standpoint.  As  an  ex¬ 
ample,  capacitors  of  equal  value, 
supplied  by  different  vendors,  may 
show  considerable  variation  in  size. 
In  a  conventional  chassis,  oversize 
parts  from  one  vendor  might  have 
to  be  wired  outside  the  engineered 
pattern  of  the  chassis.  In  the  dip- 
soldered  chassis,  however,  sufficient 
room  is  available  to  accommodate 
components  of  a  different  size  than 
specified  in  the  original  design  of 
the  product. 

Still  another  important  advantage 
of  the  dip-solder  technique  is  re¬ 
duced  service  cost  to  the  consumer. 
To  break  one  connection  in  a  hand- 
soldered  television  or  radio  receiver, 
the  serviceman  might  find  it  neces¬ 
sary  to  remove  three  or  more  in¬ 
dividually  soldered  connections  with 
several  applications  of  heat.  In  a 
dip-soldered  chassis,  the  service 
operation  can  be  accomplished  with 
a  single  touch  of  the  soldering  iron. 
This,  too,  reduces  the  possibility 
of  damage  by  heat  to  delicate  com¬ 
ponents,  speeds  up  the  repair  job, 
results  in  less  repair  cost  to  the 
owner  and  causes  less  disturbance 
to  the  basic  balance  of  the  circuit. 


efficiency  and  production  almost  at 
once. 

Since  the  installation  of  dip- 
solder  machines  on  the  television 
and  radio  assembly  lines,  a  definite 
improvement  in  employee  morale 
has  been  noted.  This  has  been 
credited  to  several  factors.  With 
elimination  of  the  hand  soldering 
iron,  the  work  is  cleaner  and  much 
less  tiring.  Irritation  'from  flux 
fumes  which  accompany  hand 
soldering  is  completely  absent  be¬ 
cause  the  entire  dip-solder  mechan¬ 
ism  is  enclo.sed  and  ventilated. 

Those  employees  formerly  en¬ 
gaged  in  the  task  of  selecting, 
trimming,  shaping,  crimping  and 
soldering  each  component  are  re¬ 
leased  from  this  work  to  be  more 
efficiently  used  in  the  manufacture 
of  component  parts.  This  tends  to 
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Studio  onqinoor  dlaU  control  impulaos  in  toquonc#  thon  ulocU  desired  monitor 
function  to  check  remote  tronamltter 


IN  1948,  the  Canadian  Department 
of  Transport  amended  its 
broadcast  regulations  to  allow 
transmitter  operation  by  remote 
control.  The  amendment  specifically 
allowed  two  control  systems,  that  of 
telemetering  and  marginal  alarm 
relays,  while  provisionally  allowing 
any  other  acceptable  means.  Tele¬ 
metering  is  sending  by  telephone 
lines  various  voltage  levels  that  are 
read  on  a  meter  at  the  studio  to 
indicate  the  state  of  the  transmitter 
circuits  at  any  time.  The  marginal- 
alarm-relay  system  is  a  collection  of 
relays  at  the  studio  that  are 
actuated  by  sample  voltages  carried 
over  telephone  lines  from  the  trans¬ 
mitter  circuits. 

It  was  felt  by  Canadian  General 
Electric  that  telemetering  would  be 
superior  operationally  to  the 
marginal  relay  system  because  in 
addition  to  indicating  voltage  levels 
of  pertinent  circuits,  telemetering 
gives  the  amount  of  voltage  drift 
should  any  circuit  begin  to  fail.  The 
marginal  relay  system  can  indicate 
only  if  circuit  voltage  levels  have 
varied  beyond  certain  preset  levels. 
The  alarm  signal  tells  the  studio 
operator  only  that  the  circuit  volt¬ 


age  has  varied  but  not  how  much. 

In  December  1949,  the  first 
remote  control  system  was  put  into 
operation  at  CFAR,  Flin  Flon, 
Manitoba.  The  success  of  this 
venture  resulted  in  equipping  many 
other  stations  with  remote  facili¬ 
ties,  250  and  1,000-watt  omnidirec¬ 
tional  antenna  stations  as  well  as 
1,000-watt  stations  employing  two 
and  three-tower  directional  antenna 
arrays. 

In  operation,  the  studio  engineer 
starts  the  broadcasting  day  by  first 
energizing  the  studio  equipment. 
Then  using  the  dial-and-control 
unit,  he  actuates  the  power-on 
switch  to  turn  power  on  at  the 
transmitting  site  as  indicated  in 
Fig.  1.  After  the  equipment  is  suf¬ 
ficiently  warmed  up  he  presses  the 
transmitter-on  lever,  placing  the 
carrier  on  the  air.  With  all  the 
equipment  operating  the  various 
telemetered  circuits  are  checked. 
This  is  done  by  dialing  one  number 
after  another  and  marking  on  the 
station  log  the  meter  reading  cor¬ 
responding  to  each  number  dialed. 
The  operation  usually  takes  less 
than  a  minute. 

If  a  reading  is  slightly  off  normal 
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the  station  engineer  can  as.sess  the 
significance  of  the  variation  and  in¬ 
vestigate  the  cause.  A  simple  alarm 
system,  on  the  other  hand,  can  only 
advise  of  trouble  that  has  already 
taken  place,  and  cannot  help  in 
assessing  the  seriousne.ss  of  the 
fault.  Nearly  all  circuit  failures 
give  unmistakable  warning  signs 
before  actually  occurring.  Over-age 
tubes  give  less  emission  and  there¬ 
fore  less  r-f  output;  a  failing  trans¬ 
former  delivers  less  voltage  to  the 
high  voltage  circuits;  a  defective 
capacitor  may  intermittently  bypass 
a  circuit  to  ground.  All  these  signs 
are  revealed  in  the  meter  readings 
at  the  studio. 

System  Elements 

Besides  on-off  control,  indication 
at  the  studio  of  all  important  trans¬ 
mitter  circuits,  frequency  deviation, 
percentage  modulation  and  r-f  out¬ 
put,  the  control  system  makes  pro¬ 
vision  for  operating  from  the 
transmitter  site  during  emergency 
condition.s.  In  addition  to  the  alarm 
system,  an  electronic  lockout  pre¬ 
vents  energizing  the  transmitter 
from  the  studio  during  normal  and 
emergency  service  periods. 

Control  of  input  power,  while 
useful  for  placing  power  on  and  off 
under  normal  conditions,  becomes  of 
utmost  importance  during  extreme 
circumstances,  such  as  air-raid 
warnings  or  natural  disasters.  As 
broadcast  signals  serve  as  an 
effective  beacon  for  aircraft  re¬ 
ceivers,  it  is  imperative  that  a 
station  be  completely  shut  down 
within  seconds  of  an  air-raid  warn¬ 
ing.  On  the  other  hand,  a  station 
may  be  required  to  broadcast  in¬ 
formation  to  outlying  areas  during 
times  of  fire,  flood  or  earthquake. 
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Remote  Control  System 


Telemetering  system  used  since  1948  to  control  1-kw  Canadian  a-m/f-m  broadcast  sta¬ 
tions  with  omnidirectional  or  three-tower  antenna  arrays.  Two  pairs  of  telephone  wires 
permit  studio  operator  to  start  and  stop  transitiitter  at  will  or  monitor  various  functions  to 

avoid  equipment  breakdown 


If  the  transmitter  site  is  isolated 
at  such  times,  remote  control  be¬ 
comes  vital  to  place  the  transmitter 
on  the  air  during  normal  shut-down. 

Another  safety  measure,  is  the 
automatic  safe-failure  feature.  This 
instantly  removes  all  input  power 
from  the  transmitting  facilities  in 
the  event  power  fails  at  the  studio 
or  the  telephone  control  lines  open 
up  for  more  than  3  seconds.  If  ever 
commercial  power,  which  may  not 
be  from  the  same  source  energizing 
the  transmitter,  should  fail,  or  if 
the  control  lines  are  damaged  due  to 
wind,  ice  or  .snow  storms,  the 
station  owner  is  safe  in  the 
knowledge  that  power  is  removed 
from  the  transmitter. 

On-Off  Control 

When  power  switch  S,  is  clo.sed, 
line  1  is  energized  with  48  volts  d-c 
and  thereafter  is  never  de-energized 
for  more  than  0.25  second  while  the 
equipment  is  operating.  The  48 
volts  from  rectifier  CR,  operates 
repeater  relay  K,  energizing  con¬ 
tactor-holding  relay  K„  which  in 
turn  operates  the  main  power  con¬ 
tactor  Kf  This  contactor  applies 
power  to  the  transmitter  and  equip¬ 
ment  in  the  station  audio  rack. 

Becau.se  it  is  es.sential  that  the 
transmitter  be  under  complete  con¬ 
trol  when  on  the  air,  the  equipment 
is  designed  to  remove  input  power 
in  the  event  of  power  failure  at  the 
studio,  or  the  opening  of  control 
lines  for  more  than  3  seconds.  This 
safe-failure  function  results  if  the 
48  volts  is  removed  from  Ki.  In 
order  that  transmitter  shut  down 
shall  not  be  caused  by  brief  power 
interruptions  from  the  studio, 
will  maintain  the  coil  circuit  of  Kt 
for  three  seconds  after  its  own  coil 


circuit  has  been  de-energized. 

To  place  the  transmitter  on  the 
air,  transmitter-on  key  St  is  oper¬ 
ated  and  a  reset  impulse  lasting 
0.25  second  is  .sent  out  over  line  1. 
At  the  end  of  this  impulse  a  voltage 
is  applied  to  line  2  (line  2-2  posi¬ 
tive)  energizing  the  on  relay 
which  in  turn  operates  the  on 
circuits  of  the  transmitter.  The 
reset  impulse  is  necessary  to  insure 
that  line  2  is  connected  through 
stepping  relay  K,  to  relays  K,  and 
Kt.  It  is  obtained  as  follows: 

Transmitter-on  key  S,  contacts  1 
and  2  ground  the  coil  of  K^.  This 
relay  then  operates,  opening  the 
circuit  of  line  1,  and  at  the  .same 
time  de-energizing  the  coil  of  K». 
After  the  0.25  second  the  armature 
of  Kt  is  released,  completing  the 
circuit  of  line  1  through  its  con¬ 
tacts  1  and  2,  while  contacts  3  and 
4  apply  voltage  to  line  2  via  con¬ 
tacts  7  and  8  of  S,. 

The  transmitter-off  control  also 
utilizes  reset  impulses.  When  trans¬ 
mitter-off  key  St  is  operated,  a  reset 
impulse  is  .sent  on  line  1.  At  the 
end  of  this  impulse  a  voltage  is 
applied  to  line  2  (line  2-2  negative) 
from  contacts  7  and  8  of  S,.  This 
voltage  energizes  the  off  relay  Kt, 
which  removes  the  carrier  from  the 
air  but  leaves  the  filament  and  con¬ 
trol  circuits  on. 

Transmitter  Indication 

The  status  of  the  transmitter  is 
indicated  by  three  readings  on  the 
.studio  meter  M,.  The  first  reading 
is  obtained  by  applying  input  power 
to  the  transmitter.  Rectifier  CR, 
becomes  energized  and  its  current 
produces  a  30-percent  reading  on 
M„  informing  the  studio  operator 
the  transmitter  filaments  are  on. 


The  filament  time-delay  relay  then 
starts  to  operate.  When  it  has  com¬ 
pleted  its  cycle  and  the  transmitter 
is  ready  for  power,  rectifier  CR, 
produces  current  for  a  second  read¬ 
ing  of  70  percent  on  3f,.  High  volt¬ 
age  may  now  be  applied  to  the 
transmitter,  which  in  addition  to 
placing  the  carrier  on  the  air, 
energizes  meter-multiplier  resistors 
Rt  and  Rt.  These  energized  resistors 
supply  current  to  produce  the  third 
reading  on  Af,  of  approximately  96 
percent.  These  percentages  are  ad¬ 
justable  by  potentiometers  Rt 
and  R,.  Status  indications  can  only 
be  realized  when  circuit  selector 
relay  K,  is  in  the  reset  position.  It  is 
in  this  position  when  the  equipment 
is  first  turned  on  and  after  each 
operation  of  the  transmitter-on  and 
off  switches. 

Telemetering  Of  Circuits 

In  addition  to  status  indications, 
meter  Af,  provides  up  to  nine  tele¬ 
metered  indications  of  transmitter 
and  monitor  equipments.  Each  cir¬ 
cuit  is  automatically  chosen  by  the 
selector  dial  on  the  panel  of  the  dial 
and  control  unit. 

When  the  dial  is  pulled  away 
from  normal  at-rest  position,  its 
contacts  1  and  2  close  and  ground 
the  coil  of  K,.  This  opens  line  1  and 
de-energizes  the  coil  of  K,.  After 
0.25  .second,  contacts  1  and  2  of  K, 
close  to  complete  the  circuit  of  line 
1  through  the  impulsing  contacts 
1  and  2  of  the  selector  dial.  When 
the  dial  is  released,  contacts  1  and  2 
are  operated  by  the  dial  mechanism, 
producing  stepping  impulses  that 
are  0.03-second-long  interruptions 
of  line  1.  The.se  impul.ses  are  pro¬ 
duced  at  the  rate  of  10  per  .second, 
the  number  of  impulses  for  one 
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dialing  cycle  corresponding  to  the 
number  dialed. 

For  each  stepping  impulse,  re¬ 
peater  relay  /iC,  releases  for  0.03 
second  and  its  contacts  3  and  5  close 


to  energize  the  stepping  coil  of  K^. 
Each  time  this  coil  is  energized,  the 
armature  of  Kt  moves  its  wiper 
arms  to  the  next  contact  until  the 
ones  corresponding  to  the  number 


dialed  at  the  studio  are  reached. 
The  first  and  second  set  of  wiper 
arms  connect  both  sides  of  line  2 
to  the  signal  to  be  measured  after 
it  has  been  amplified  by  the  Autopot 
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or  self-balancing  potentiometer. 

The  third  set  of  wiper  arms  picks 
off  a  sample  voltage  from  the  circuit 
to  be  telemetered.  After  each  im¬ 
pulse  the  stepping  coil  of  X,  is  re¬ 
leased  and  its  armature  moves  to 
the  next  notch  in  the  wiper  arms, 
ready  for  the  next  step.  At  the  com¬ 
pletion  of  the  dialing  cycle,  dial  con¬ 
tacts  4  and  5  open,  releasing  K, 
whose  contacts  1  and  2  close  and 
maintain  the  circuit  of  line  1.  The 
control  circuits  remain  as  outlined 
above  while  the  studio  operator 
enters  the  desired  reading  in  the 
station  log. 

When  the  next  number  is  dialed 
the  wiper  arms  first  return  to  the 
reset  position  before  connecting  the 
circuit  to  be  measured  to  the  Auto¬ 
pot  and  thence  to  line  2.  This  is  ac¬ 
complished  as  follows: 

Moving  the  dial  interrupts  the 
circuit  of  line  1.  Repeater  relay  X, 
is  then  released,  its  contacts  3  and  5 
close,  energizing  the  step  coil  of  X,. 
At  the  same  time  X,  contacts  3  and 
4  are  opened,  de-energizing  the  coil 
of  step-holding  relay  X^  After  0.1 
second,  X,  contacts  1  and  2  open, 
releasing  the  step  coil  of  Xj  and  de¬ 
energizing  the  coil  of  reset  holding 
relay  X,o.  Simultaneously,  X,  con¬ 
tacts  3  and  4  are  closed,  operating 
the  reset  coil  of  X,,  which  returns 
the  contacts  of  this  relay  to  reset 
position.  Since  the  re.set  impulse  is 
automatically  timed  by  X,  to  la.st 
0.03  second,  this  operation  will  be 
correctly  performed  even  if  step¬ 
holding  relay  X,  or  reset  timing 
relay  X,  are  not  in  precise  adjust¬ 
ment.  It  is  noted  that  at  the  start 
of  the  reset  impulse,  relay  X,  will 
step  up  one  before  the  reset  func¬ 
tion  is  performed.  This  is  of  no 
operational  significance  and  could 
be  avoided  only  by  adding  another 


relay  that  would  contributed  little 
to  the  operation  of  the  equipment. 

The  Autopot  is  a  self-balancing 
potentiometer  and  amplifier  used 
to  amplify  and  partially  isolate  the 
quantities  to  be  measured  from  the 
line.  Since  some  of  the  quantities 
are  of  negative  polarity,  and  since 
the  input  and  output  circuits  of  the 
Autopot  have  a  common  connection 
that  must  be  grounded,  it  is  neces¬ 
sary  to  provide  automatic  switching 
of  polarity  in  the  output  circuit  in 
order  that  M,  will  read  in  the  same 
direction.  This  is  done  by  wiper 
arms  X,*  and  Ka  and  the  Autopot, 
which  accepts  voltages  of  either 
polarity,  reverses  the  negative  volt¬ 
ages,  and  amplifies  each  separately. 
The  step  and  reset  buttons  permit 
the  telemetering  function  to  be 
carried  out  manually  at  the  trans¬ 
mitter  site. 

Meter  Zeroing 

Because  meter  .V,  is  very  sensi¬ 
tive,  it  is  necessary  to  compensate 
for  stray  leakage  currents  that  may 
occur  in  the  metering  line.  This 
is  accomplished  by  zero  potenti¬ 
ometer  Rt  in  the  dial-and-control 
unit,  and  it  is  adjusted  so  that  with 
zero  input  to  the  Autopot,  meter 
Ml  reads  zero.  There  are  two  ways 
in  which  to  do  this,  by  dialing  p-a 
plate  current  when  the  transmitter 
is  off  the  air,  then  adjusting  X,;  or 
if  there  is  a  spare  position  on  the 
stepping  switch,  the  spare  would 
be  dialed  before  adjusting 

Telemetered  indications  extra 
to  the  transmitter  proper  are  fre¬ 
quency  deviation  and  r-f  output 
level.  In  order  to  read  the  former, 
potentiometer  R»  must  be  adjusted 
so  that  Af,  is  brought  to  center  scale. 
This  is  done  by  operating  fre¬ 
quency-monitor  key  S„  dialing  9 


then  adjusting  X.  until  Mi  is 
centered.  This  permits  reading  fre¬ 
quency  drift  in  either  direction, 
and  also  compensates  for  any  drift 
in  the  monitor  operating  circuits 
and  variation  in  line-leakage  cur¬ 
rents.  Radio-frequency  output  is 
preset  by  adjusting  X,  after  dialing 
5  at  the  studio.  Variations  in  read¬ 
ing  on  Ml  indicate  variations  in 
transmitter  r-f  output  level.  The 
remaining  monitor  indication,  per¬ 
centage  modulation,  is  not  tele¬ 
metered,  but  warning  is  given  of 
overmodulation  through  use  of 
alarm  circuits. 

Alarm  Circuit 

The  alarm  circuit  is  normally 
used  only  for  extending  the  over¬ 
modulation  circuit  of  the  modula¬ 
tion  monitor,  but  other  circuits  can 
be  connected  to  it.  When  over  100- 
percent  modulation  occurs,  X„  is 
operated,  disconnecting  line  2  from 
the  telemeter  circuit  and  applying 
48  volts  d-c  across  the  line.  This 
operates  relay  X„  in  the  dial  and 
control  unit,  whose  contacts  4  and  5 
energize  the  alarm  indicator  light. 
At  this  time  M,  is  protected  from 
the  initial  application  of  the  48 
volts  by  capacitor  C,  and  resistors 
X,  and  X,.  Further  protection  is 
provided  by  contacts  1,  2  and  3  of 
alarm  relay  X,„  which  disconnect 
the  meter  from  the  line  and  short 
circuit  the  meter  movement  when 
an  alarm  occurs. 

In  case  of  emergency  such  as  a 
failure  of  the  studio  lines,  the 
transmitter  equipment  is  im¬ 
mediately  shut  down  as  outlined  in 
safe-failure  procedure,  but  it  can 
be  re-energized  and  operated  from 
the  transmitter  site.  Emergency 
operation  switch  S,  permits  oper¬ 
ating  the  transmitter  completely 
independent  of  studio  control.  Two 
studio  signals  are  provided  to  show 
the  switch  is  in  use.  A  light  indi¬ 
cates  Si  is  in  emergency  position, 
and  the  alarm  relay  is  operated  at 
the  studio  when  conditions  are  re¬ 
turned  to  normal.  For  matters  of 
personnel  safety,  lockout  switch  S, 
prevents  operating  transmitter  con¬ 
trol  relays  X,  and  X,  from  the 
studio  while  an  engineer  is  work¬ 
ing  on  the  equipment.  It,  however, 
does  not  prevent  shutting  down  the 
entire  equipment  by  means  of  the 
power  switch  at  the  studio. 


WHO  CAN  USE  REMOTE  CONTROL 

•  Equipment  described  in  this  article  hilfllls  requirements  of  the  Department  of 
Transport  for  Canadion  o-m  ond  f-m  broadcast  transmitters  when  they  are  operated 

by  remote  control. 

•  Effective  April  IS,  1953,  the  Federal  Communications  Commission  liberalized  its 
rules  to  allow  somewhot  similar  remote  operation  for  United  States  transmitters  of 

10  kw  or  less  power  employing  nondirectional  antennas. 

•  Broadcast  station  operators  in  Canada  or  the  United  States  should  check  DOT  or 
FCC  regulations  before  putting  into  operation  any  remote  control  equipment  to  insure 
thot  it  satisfies  technical  and  legal  requirements  of  the  respective  licensing  outhorities 
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NOTS  A*robaUlstics  Laboratory  at  Inyokorn.  Gun  platform  for  firing  rockota  U  at  right  end  along  with  control  room;  mietile  stop  is 

at  left  end  of  building 


Microsecond  Photography 


Electronically  controlled  flash  lamps  used  in  connection  with  46  precision  ballistics  cameras 
provide  up  to  138  pairs  of  silhouette  images  of  a  rocket  fired  at  sandbags  in  500-foot  indoor 
range,  for  determining  aerodynamic  and  ballistic  characteristics  during  flight 


Interior  of  rocket  test  laboratory,  as  Tiewed  downronge  from 
station  3.  White  reflectlTe  strips  on  ceiling  are  required  for 
silhouette  photography.  Sandbag  missile  stop  is  at  far  end. 
Camera  takes  six  Images  In  sequence,  as  at  top  of  page 


Instrumentation,  lamp  setup  and  ballistic  camera  at  one  station. 
Opposite  position  for  station  has  only  one  Tertical  rock  as 
photoelectric  ungating  equipment  serves  for  both  sets  of  flash 
lomps.  Tubes  to  delect  missile  ore  set  into  floor  of  building 
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FIS.  1 — Oricntatton  uied  (or  camera*  so  each  obtains  six  FIG.  2 — Cross-soclion  oi  ranqs.  rh'swlnq  on*  pair  oi  camotas 
Image*  oi  rocket  with  lamp  barks 

of  Rocket  in  Flight 


By  E.  BARKOFSKY,  R.  HOPKINS*  and  S.  DORSEY 


V.  8.  Naval  Ordnance  Test  Station,  Inyokem,  California 
*  Now  /electronics  Engineer,  MIT 
Digital  Computer  Laboratory, 

Cambridge,  Mass. 


Elkctrical-discharge  photoflaah 
lamps  used  as  the  sources  of 
microsecond-duration  illumination 
for  photography  of  rocket  models 
in  flight  demand  the  design  and  de¬ 
velopment  of  electronic  instrumen¬ 
tation  to  meet  specific  performance 
and  control  requirements.  The 
special  requirements  are  imposed 
by  the  high  accuracy  desired  in  the 
experimental  data  and  the  physical 
size  of  the  available  laboratory.  , 
The  desired  accuracy  in  the  de¬ 
termination  of  the  aerodynamic  and 
ballistic  coefficients  of  the  free- 
flight  rocket  models  requires  that 
the  transverse  components  of  the 
center  of  gravity  of  the  model  at 
each  instant  of  flash  photography  be 
determined  to  within  0.001  ft 
and  the  longitudinal  component  to 
within  0.01  ft.  Each  corresponding 
time  coordinate  must  be  known  to 


within  1  lAsec,  hence  the  time  of 
each  light  flash  mu.st  be  measurable 
with  an  accuracy  of  lO"*  sec. 

Most  of  the  electronic  instrumen¬ 
tation  directly  associated  with  the 
flash  lamps  is  located  at  intervals 
along  each  side  of  a  500-foot-Iong 
enclosed  range  which  serves  as  an 
aeroballistics  laboratory.  This  phys¬ 
ical  distribution  of  the  instrumen¬ 
tation  introduced  problems  in  the 
control  and  monitoring  of  the  equip¬ 
ment.  Centralization  of  all  instru¬ 
mentation  to  provide  remote  con¬ 
trol  and  monitoring  from  a  single 
location  was  decided  upon  and 
governed  the  design  of  the  neces¬ 
sary  equipment. 

Aeroballistics  Laboratory 

For  experimental  determination 
of  the  aerodynamic  and  ballistic 
characteristics  of  rocket  models, 


inert  models  are  launched  from  40- 
mm  and  3-inch  guns.  The  rockets 
pass  in  free  flight  through  the  600- 
foot-long  range  building  and  are 
photographed  at  4-foot  intervals 
during  their  flight.  Photographic 
coverage  is  provided  by  23  pairs  of 
precision  ballistics  cameras  ar¬ 
ranged  so  that  the  fields  of  view 
of  adjacent  cameras  are  overlap¬ 
ping.  This  arrangement,  shown 
schematically  in  Fig.  1,  provides 
continuous  coverage  of  the  rocket 
model  during  its  flight  through  the 
laboratory.  Every  camera  photo¬ 
graphs  the  model  six  times  to  give 
a  total  of  138  pairs  of  images. 

Figure  2  shows  the  orientation  of 
the  pdir  of  cameras  at  each  of  the 
23  stations.  Adjacent  to  each 
camera  is  an  array  of  three  elec¬ 
trical-discharge  flash  lamps,  the 
sources  of  microsecond-duration 
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illumination  of  the  rocket  models  in 
transonic  and  supersonic  flight. 
Each  lamp  is  operated  at  18,000 
volts  with  a  0.02-;i.f  or  0.04-iif  dis¬ 
charge  capacitor.  Each  bank  of 
flash-tubes  provides  a  series  of  ac¬ 
curately  timed  light  flashes  during 
the  interval  that  the  rocket  model 
is  in  the  field  of  view  of  the  two 
related  cameras. 

The  circle  of  3-foot  radius  shown 
in  Fig.  2  is  the  circle  of  maximum 
anticipated  dispersion  of  the  model ; 
flash  illumination  is  provided 
throughout  the  corresponding  cylin¬ 
drical  volume,  with  reflex  reflective 
sheeting  serving  as  the  background 
for  silhouette  photography  of  the 
rockets  in  flight. 

Master  Timing  System 

The  master  timing  system  in  Fig. 

3  continuously  provides  accurate 
timing  signals  to  each  of  the  sta¬ 
tions  of  the  laboratory.  These 
signals  are  then  gated  in  synchron¬ 
ism  with  the  pas.sage  of  the  rocket 
model  to  produce  the  precisely 
timed  light  flashes.  These  expose 
negatives  to  give  138  pairs  of  photo¬ 
graphic  images  of  each  rocket 
model,  from  which  determinations 
of  the  corresponding  position  co¬ 
ordinates  must  be  made. 

A  secondary  time  standard  which 
provides  a  120-kc  signal  is  followed 
by  a  series  of  binary  counters.  This 
array  of  counters  serves  as  a  fre¬ 
quency  divider  to  provide  a  selec¬ 
tion  of  96  frequencies  in  the 
range  from  29.3  to  16,000  cps. 
Parallel  outputs  provide  1-micro¬ 
second  pulses  of  10  volts  across  100 
ohms. 

Each  of  the  binary  counters  may 
be  switched  from  the  frequency- 
divider  circuit.  The  first  four 
counters  provide  division  by  1,  2,  4, 
8  or  16,  depending  upon  the  number 
of  active  counters.  Four  of  the  re¬ 
maining  five  counters  in  the  chain 
are  connected  to  feedback  circuits. 
The  possible  combinations  provide 
a  selection  of  32  integral  division 
factors  of  1  through  32,  inclusive. 

To  obtain  the  desired  accuracy  of 
1  ixsec  in  determination  of  the  time 
coordinates,  it  was  necessary  to 
take  account  of  the  time  of  trans¬ 
mission  of  the  signal  from  the 
master  timing  system  to  the  most 
distant  station.  A  500-foot-length 
of  RG-22A/U  Twinax  cable  carries 


FIG.  3 — Mostcr  timing  ■ytlnm  u**d  to  inauro  that  timo  oi  oach  Hash  will  b*  dotermin- 
ablo  to  within  1  microsecond 


the  timing  signal  to  station  23;  the 
time  delay  over  this  distance  is 
3  asec.  Compensation  for  this  time 
delay  is  provided  by  using  the  same 
length  of  cable  to  each  of  the  sta¬ 
tions. 

Station  Triggering  System 

The  electronic  instrumentation 
associated  with  the  electrical-dis¬ 
charge  flash  lamps  at  each  station 
is  shown  in  Fig.  4.  The  light  screen 
and  two  photoelectric  units  con¬ 
stitute  the  triggering  system  which 
initiates  the  flashing  of  the  elec¬ 
trical-discharge  flash  lamps.  Two 
photoelectric  units  are  needed  to 
cover  the  circle  of  dispersion,  as 
shown  in  Fig.  2.  The  light  screen  is 
a  9-foot-long  linear  array  of  six  60- 
watt  GE  Lumiline  incandescent 
lamps.  To  provide  a  continuous- 
line  light  source,  light  from  a  25- 
watt  showcase  lamp  is  reflected  by 
a  prism  at  each  of  the  five  gaps 
between  the  lumiline  lamps.  The 
light  screen  is  operated  with  d-c 
voltage;  flicker  with  a  60-cycle 
power  source  was  found  to  be  about 
7  percent,  far  too  great  since  the 
triggering  system  must  respond  to 
a  modulation  of  1  percent  by  a 
rocket  model  passing  through. 

The  photoelectric  unit  utilizes  a 
1P21  photomultiplier  tube  followed 
by  a  2-stage  amplifier  and  a  2050 
thyratron,  connected  as  in  Fig.  5. 
The  1P21  is  operated  with  a  total 
dynode  voltage  of  only  408  volts 


(giving  an  amplification  of  8,000) 
in  order  to  obtain  a  good  signal- 
to-noise  ratio  (10:1)  with  1-percent 
modulation.  The  amplifier  has  a 
maximum  gain  of  300  and  has  half¬ 
power  points  at  30  and  10,000  cps. 

This  '  photomultiplier-amplifier 
combination  w’as  found  to  give  a 
more  favorable  signal-to-noise  ratio 
than  was  possible  with  greater  gain 
in  the  photomultiplier  tube  and  less 
in  the  amplifier.  The  thyratron  is 
biased  at  -6  volts  and  when  fired 
will  deliver  a  5-microsecond  pulse 
of  60  volts  across  100  ohms.  This 
signal  initiates  action  in  the  gating 
unit. 

Gating  Unit 

The  purpose  of  the  gating  unit  is 
to  pass  six  timing  pulses  of  a  pre¬ 
set  frequency;  this  will  result  in  the 
flashing  of  the  electrical-discharge 
lamps  in  synchronism  with  the  pass¬ 
age  of  the  rocket  model.  A  block 
diagram  to  illustrate  the  action  of 
the  gating  unit  is  given  in  Fig.  6. 
The  triggering  signal  from  either 
or  both  of  the  photoelectric  units 
trips  the  start  thyratron  of  the 
gating  unit.  The  thyratron  signal  in 
turn  starts  a  cycle  of  the  one-shot 
gate-forming  multivibrator.  The 
multivibrator  pulse  carries  six  of 
the  timing  pulses  over  the  voltage 
barrier  of  the  diode  gate.  The 
timing  signals  passed  by  the  gate 
drive  the  blocking  oscillator;  the 
negative  output  of  the  latter  is  fed 
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FIG.  4 — Pholoalcctric  lyitam  utad  ior  un9oUng  praclaion  timing  algnala  at  aach 
station  in  saquanca  os  rockat  ilias  down  tha  ranga 


through  parallel  outputs  to  driver 
units  of  each  station.  The  open  gate 
is  closed  by  the  phantastron  gate- 
width  timing  circuit.* 

The  phantastron  action  is  started 
by  the  first  of  the  six  timing  signals 
coming  through  the  system;  the 
period  of  the  phantastron  cycle  is 
determined  by  the  preset  control 
voltage.  The  voltage-control  dial  is 
calibrated  to  read  directly  the  gate 
widths  equal  to  the  time  required 
for  the  rocket  model  to  travel  the 
photographic  length  of  each  sta¬ 
tion.  It  is  expected  that  the  velocity 
of  the  model  can  be  predicted  to 
within  1  percent;  in  fact,  it  is 
planned  to  fire  identical  models  on 
an  outdoor  range  to  check  their 
velocity  and  stability  before  launch¬ 


ing  them  through  the  Aeroballistics 
Laboratory. 

The  range  of  velocities  of  the 
rocket  models  will  be  from  800  to 
6,000  ft  per  sec.  The  corresponding 
gate  widths  are  set  somewhat 
greater  than  would  be  expected 
(25-3.3  milliseconds)  for  a  station 
length  of  20  feet,  since  the  photo¬ 
graphic  fields  of  view  are  over¬ 
lapping  and  hence  longer  than  20 
feet.  The  gate  widths  are  set  for  the 
time  of  travel  of  the  model  over 
26  feet.  In  the  event  of  a  failure 
in  the  phantastron  gate-width 
circuit,  the  gate-forming  multi¬ 
vibrator  will  close  the  gate  when  it 
returns  to  its  initial  state  in  a 
natural  period  of  40  milliseconds. 

The  phase  relation  between  the 


single  triggering  pulse  of  the  photo¬ 
electric  unit  and  the  continuous 
timing  signal  is  entirely  arbitrary. 
Depending  upon  this  phase  rela¬ 
tion,  the  start  of  the  flashing  of 
the  lamps  may  occur  immediately 
after  the  photoelectric  signal  or 
may  be  delayed  as  much  as  the 
period  of  the  timing  signals.  The 
timing  signal  frequency  is  chosen 
to  give  one  flash  at  each  4  feet  of 
travel  of  the  model,  hence  the  first 
flash  may  occur  with  the  missile 
anyw’here  between  the  plane  of  the 
triggering  system  and  4  feet 
farther  down-range.  This  random¬ 
ness  is  a  small  cost  to  pay  for  the 
gains  from  the  use  of  the  master 
timing  system. 

The  schematic  diagram  of  the 
gating  unit  is  given  in  Fig.  7.  When 
start  thyratron  Vj  is  fired,  it  re¬ 
mains  in  a  conducting  state  until 
it  is  reset  by  an  external  circuit 
which  momentarily  removes  the 
plate  voltage.  This  makes  it  im¬ 
possible  for  the  gate  to  be  re-opened 
by  the  sabot  which  will  sometimes 
follow  the  rocket  model. 

The  negative  pulse  from  the  start 
thyratron  is  applied  to  the  normally 
cut-off  plate  of  gate-forming  multi¬ 
vibrator  Vt.  Half  of  dual-diode  F. 
isolates  the  multivibrator  and  pre¬ 
vents  its  being  triggered  except  on 
firing  of  the  start  thyratron. 

The  positive  pulse  from  the  multi¬ 
vibrator  opens  gate  diode  F«,  thus 
permitting  the  timing  pulses  from 
transformer  T,  to  pass.  These  pulses 
are  amplified  by  V,  to  drive  block¬ 
ing  oscillator  V..  The  output  pulses 
of  this  oscillator,  of  l-^iaec  duration 


FIG.  5 — Multlpliar  phototub*  and  amplliior  circuit  arrang*m*nt 


FIG.  4— Gating  unit,  showing  timing  signals  on  squar*-waT*a 
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with  a  negative  peak  level  of  25 
volta,  are  conducted  to  the  driver 
units  through  output  plugs.  These 
negative  pulses  are  also  amplified 
and  inverted  by  and  the  first  of 
them  starts  the  phantastron  action 
of 

The  pulse  output  of  the  phantas¬ 
tron  is  differentiated  by  an  R-C 
network.  The  trailing-edge  pulse  is 
passed  by  the  lower  half  of  diode  V, 
and  cuts  short  the  action  of  the  gate¬ 
forming  multivibrator,  thus  pre¬ 
venting  further  timing  pulses  from 
passing  through  the  diode  gate.  If 
it  is  desired  to  close  the  gate  by 
means  of  the  signal  from  the  photo¬ 
electric  triggering  system  of  the 
next  station,  that  signal  is  ampli¬ 
fied  and  inverted  by  V,  to  cut  off 
the  gate-forming  multivibrator. 

Local  or  remote  operation  of  the 
relay  at  Vt  results  in  a  single  flash 
of  the  lamps  at  the  station.  This 
gives  a  simple  check  of  the  per¬ 


formance  of  most  of  the  circuitry 
of  the  station  system. 

Driver  Unit 

The  driver  unit  serves  to  raise 
the  level  of  the  timing  pulses  from 
the  gating  unit  and  provide  high- 
voltage,  low-impedance  outputs  to 
drive  the  hydrogen  thyratrons  of 
the  flash  units.  A  circuit  diagram 
of  the  driver  unit  is  given  in  Fig. 
8.  The  burst  of  six  timing  pulses 
from  the  gating  unit  is  amplified 
by  F,  which  in  turn  drives  cathode 
follower  Vt.  The  output  of  the  latter 
drives  buffer  amplifier  F„  followed 
by  three  807  cathode  followers.  The 
signals  from  these  are  l-asec  pulses 
with  a  level  of  400  volts  across  500 
ohms.  These  signals  are  passed  by 
a  coaxial  cable  to  the  flash  units. 
The  driver  unit  also  provides  a 
regulated  negative  bias  of  150  volts 
for  the  flash-unit  thyratrons. 

Each  flash  unit  contains  the 


resonant-charge*  and  thyratron-dis- 
charge*  *  for  the  capacitor  of  its 
associated  flash  lamp,  as  shown  in 
Fig.  9.  The  1.25-henry  charging  re¬ 
actor  is  in  series  resonance  at  1,000 
cps  with  a  0.04-af  flash  capacitor 
(used  for  the  two  outer  lamps  of 
each  three-lamp  array)  and  at 
1,414  cps  with  a  0.02-af  capacitor 
(for  the  center  lamp).  A  5C22 
hydrogen  thyratron  serves  as  the 
switch  in  the  discharge  circuit  of 
each  flash  unit. 

Flash  Unit 

The  flash  lamp  is  operated  at  the 
end  of  a  25-foot  length  of  the  62- 
ohm  RG-8/U  cable  and  appears 
quite  well  matched.  Tests  were 
made  with  a  rotating-mirror 
camera  to  measure  the  simul¬ 
taneity  of  the  flashing  of  the  three 
lamps  in  each  array;  the  flashes 
were  found  to  occur  within  0.25 
(isec  of  each  other. 
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FIG.  8 — Driver  unit  used  to  cunpIifT  timing-tiqnal  output  oi  goto  FIG.  9 — Flash  unit  orrangomont  usod  for  individual  flash  lamps 
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FIG.  10 — Disconnoct  unit  sorving  as  saioty  s^stom 


FIG.  11 — Circuit  ol  htgh-voltago  powsr  sourco  for  flash  lamps 


The  flash  units  are  connected  to 
the  hifrh-voltage  power  supply 
through  disconnect  units,  as  in  Fig. 
10.  An  antenna  transfer  relay  in 
the  disconnect  unit  serves  as  the 
series  switch  between  the  high- 
voltage  power  source  and  the  flash 
units  at  each  station.  The  coil  of 
this  switch  is  so  interlocked  with 
other  circuits  that  it  is  energized 
only  when  the  fllaments  of  the 
hydrogen  thyratrons  of  the  three 
associated  flash  units  are  turned  on 
and  the  door  of  the  rack  housing 
these  units  is  closed. 

High-Voltage  Power  Source 

The  source  of  power  for  the  flash 
lamps  is  a  500-jxf  energy-storage 
capacitor  bank.  Design  studies 
proved  it  to  be  more  economical  to 
operate  the  lamps  from  a  capacitor 
bank  than  to  design  and  construct 
a  high-voltage  rectifier  which  would 
deliver  the  peak  power  required 


upon  instantaneous  demand.  The 
reason  for  this  is  that  even  though 
the  power  demand  for  the  fraction 
of  a  second  required  by  the  rocket 
model  to  pass  through  the  labora¬ 
tory  is  high,  the  total  energy  re¬ 
quired  is  very  small.  The  power 
requirement  for  six  lamps  flashing 
at  any  one  time  at  the  maximum 
planned  rate  of  1,500  times  per  sec 
is  approximately  50  kw.  The  total 
energy  for  the  six  flashes  at  any  one 
station  is  about  200  watt-seconds, 
and  the  total  energy  required  by  the 
flash  lamps  of  23  stations  is  4,600 
w-sec.  The  energy  stored  in  the 
500-af  capacitor  bank  at  10,000 
volts  is  25,000  w-sec.  The  efficiency 
of  the  resonant-charging  cycle  is  90 
percent,  hence  the  total  energy 
drawn  from  the  source  is  5,100 
w-sec  or  approximately  20  percent 
of  the  total  available  energy.  This 
means  that  the  last  flash  (the 
138th)  will  be  only  80  percent  as 


bright  as  the  first.  This  difference 
is  hardly  noticeable,  however,  in 
the  logarithmic  response  of  photo¬ 
graphic  emulsions. 

The  500-{Af  capacitor  bank  is 
charged  by  a  surplus  radar  power 
supply  (RA-38  of  the  SCR-268), 
shown  in  Fig.  11.  This  supply  can 
deliver  one-half  ampere  at  10,000 
volts  and  hence  charges  the  fiOO-jxf 
bank  in  a  few  seconds. 
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Automatic  Pinboy  for 


By  FRED  K.  POWELL,  JR. 

Vice-Presulent  <n  charge  of  Engineering 
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Major  compononU  oi  tho  automatic  plnspottor.  Eloctrical  control  unit  dotorminoi 
propor  oporating  cyclM  ior  swoop  ond  tablo 


The  automatic  pinspotter  is  an 
electromechanical  device  that 
will  perform  the  bowling  functions 
usually  performed  by  the  pinboy. 
This  includes  setting  up  the  bowl¬ 
ing  pins,  clearing  the  alley  of 
downed  pins,  returning  the  ball  to 
the  bowler  and  rearranging  the  pins 
for  the  next  bowling  cycle.  The 
present  unit  uses  electronic  circuits 
for  sensing  and  controlling  the  me¬ 
chanical  functions  of  the  machine. 

Operating  Cycles 

The  functions  of  the  automatic 
pinspotter  are  categorized  into  the 
following  cycles:  first  ball,  second 
ball,  strike  and  foul.  Two  sets  of 
standard  ten-pins  are  employed.  In 
a  normal  first-ball  cycle,  where 
some  pins  are  left  standing,  a  time- 
delay  is  provided  to  allow  wobbling 


pins  to  either  fall  or  stand.  A  table 
then  descends,  grips  the  standing 
pins,  and  raises  them  to  allow  a 
sweep  to  remove  the  dead  wood. 
Standing  pins  are  then  replaced  on 
the  exact  spot  from  which  they  were 
lifted. 

After  a  second  ball  is  bowled  the 
sweep  clears  all  pins  from  the  alley. 
The  table  descends,  spotting  a  new 
set  of  ten-pins  and  the  machine  is 
again  ready  for  a  first-ball  cycle. 

If  the  table  descends  in  a  first- 
ball  cycle  and  finds  no  pins  standing, 
this  information  is  transmitted  to 
the  electrical  control  which  changes 
the  machine  function  to  a  strike 
cycle.  The  sweep  clears  the  deck 
and  a  new  set  of  ten-pins  is  set  up. 

If  a  bowler  gets  a  spare  in  the 
tenth  frame,  he  is  allowed  a  third 
ball.  If  pins  are  left  standing,  the 


alley  must  be  cleared  and  the 
machine  returned  to  a  first-ball 
cycle  for  the  next  bowler.  A  reset 
button,  accessible  to  the  bowler, 
cycles  the  machine  to  the  start  of 
a  first-ball  cycle. 

The  major  components  of  the  pin¬ 
spotter  are  placed  on  the  main 
frame  mounted  over  the  pin  setting 
area.  The  sweep  pushes  fallen  pins 
from  the  alley  into  the  pit.  As  the 
pins  and  ball  fall  into  the  pit,  they 
are  conveyed  by  a  continually  oper¬ 
ating  conveyor  belt  toward  the  rear 
of  the  machine.  A  cushion  allows 
the  pins  to  pass  under  to  the  rear 
of  the  pit  and  guides  the  ball  to  one 
side  of  the  pit  where  the  ball  is 
lifted  by  a  vertical  belt  to  a  track 
which  returns  it  to  the  bowler. 

A  large  wheel,  at  the  rear  of  the 
pit  elevates  the  pins  to  a  distributor 
belt. 

The  distributor  is  an  extendable, 
movable  conveyor  which  indexes 
from  one  pin  location  to  the  next 
placing  the  pins  in  the  unoccupied 
pockets  of  the  table.  The  bowling 
pins  are  held  till  the  machine 
reaches  its  spotting  cycle,  at  which 
time  they  are  brought  into  a  verti¬ 
cal  position  and  place  on  the  alley. 

Offspot  pins  are  replaced  by  free- 
floating  clamping  pads  which  adjust 
themselves  to  the  pin  position.  They 
are  then  locked,  holding  the  pin 
firmly  during  the  up  and  down 
movement  of  the  table 

Control  Chassis 

The  electrical  devices  associated 
with  the  pinspotter  include  drive 
motors,  switches  and  solenoids 
,  which  are  interconnected,  synchro¬ 
nized  and  controlled  by  the  electri¬ 
cal  control  chassis.  Operation  at 
the  correct  time  during  the  cycle  is 
controlled  by  a  bank  of  cams  and 
miniature  switches,  relays  and 
starters. 
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Bowling  Alleys 


Four  distinct  operating  cycles  allow  the  automatic  pinspotter  to  handle  all  possible 
howling  situations  including  replacement  of  offspot  pins.  Electronic  circuits  are  used  as 
foul  detector  and  to  provide  time  delay  to  allow  pins  to  settle. 


Latch  type  relays  perform  the 
memory  functions.  These  relays 
control  the  start  of  the  machine  cy¬ 
cle  and  determine  whether  a  first  or 
second-ball  cycle  is  bein^  performed. 
They  also  control  the  table  and  de¬ 
cide  whether  pins  should  be  placed 
on  their  spots  or  whether  the  respot 
mechanisms  should  be  brought  into 
play.  In  addition,  the  memory  unit 
controls  the  table  cycle,  regulates 
the  number  of  pins  being  delivered 
by  the  distributor  and  overrides 
other  machine  functions  in  the  case 
of  a  foul  as  determined  by  a  photo¬ 
electric  foul  detector. 

The  memory  relays  are  actuated 
by  switches  located  in  various  com¬ 
ponents  of  the  machine.  Over-travel 
switches  on  the  table  connecting 
rods,  turn  the  machine  off  if  a  pin 
jams  under  the  table. 

Time  Delay 

An  electronic  time  delay  func¬ 
tions  on  the  first-ball  cycle  to  delay 
the  lowering  of  the  table  and  on  the 
second-ball  cycle  to  delay  the  start 
of  the  sweep.  A  parallel-connected 
6SN7  dual-triode  is  used.  When 


the  starting  contact  in  the  cathode 
circuit  closes,  the  tube  begins  to 
pass  current  as  the  timing  capaci¬ 
tor  charge  is  dissipated.  As  tube 
current  increases,  a  sensitive  relay 
coil  is  energized,  making  circuits  in 
the  appropriate  control  centers. 
Principal  design  considerations  in 
selecting  an  electronic  timer 
centered  around  the  simplicity,  re¬ 
liability  and  low  cost  as  compared 
to  mechanical,  thermal,  pneumatic 
or  hydraulic  delay  systems. 

Foul  Detector 

The  foul  detector  automatically 
cycles  the  machine  when  a  foul  is 
committed  by  the  bowler. 

Both  plates  of  a  6SN7  (see  ac¬ 
companying  circuit  diagram)  are 
connected  to  the  relay  coil  and  both 
grids  are  normally  negatively  biased 
to  approximately  —40  volts  d-c,  pre¬ 
venting  the  tube  from  drawing 
plate  current.  The  type  927  photo¬ 
tubes  have  low  resistance  when 
exposed  to  light  and  pa.ss  sufficient 
current  to  keep  the  grid  negative. 
When  the  light  beam  is  interrupted, 
the  phototube  resistance  increases 


to  a  high  value,  practically  stopping 
the  current  flow  through  the  grid 
resistor.  The  grid  then  loses  its 
bias  through  the  10-megohm  resis¬ 
tor  to  ground  and  allows  half  the 
^  tube  to  conduct  energizing  the 
relay.  The  upper  contact  on  the 
relay  then  opens  the  ground  con¬ 
nection  which  normally  keeps  posi¬ 
tive  plate  bias  off  the  other  6SN7 
grid,  thereby  making  this  half  of 
the  tube  draw  plate  current  also 
through  the  relay  which  then  be¬ 
comes  locked  in  the  energized  posi¬ 
tion. 

The  relay  contacts  in  the  ener¬ 
gized  position  ring  the  foul  bell  and 
apply  power  to  a  motor  operating 
a  double  cam.  The  cam  closes 
a  switch  which  lights  the  foul  light 
and  applies  power  to  its  own  field 
coil.  It  then  closes  a  second  switch 
which  unlocks  the  relay,  stopping 
the  bell  in  two  seconds.  The  cam 
shaft  turns  exactly  one  revolution, 
near  the  end  of  which  the  grid  con¬ 
trol  switch  opens.  At  the  end  of  the 
revolution,  the  motor  switch  opens, 
shutting  off  motor  and  foul  light. 

An  unusual  feature  of  the  foul 
detector  is  the  use  of  a  high  sensi¬ 
tivity  amplifier  operating  10  meg¬ 
ohms  above  ground,  controlled  by 
a  phototube  some  60  feet  away, 
without  the  need  of  shielded  wiring 
when  run  alongside  the  6  volt  a-c 
light  source  line.  Actually,  the  a-c 
line  serves  as  a  shield  to  the  grid 
lead  such  that  undesirable  pickup 
in  the  grid  lead  is  cancelled  or  elim¬ 
inated  by  proper  phasing  and  bal¬ 
ancing  of  the  a-c  lines  with  respect 
to  the  grid  lead. 

A  variable  time  delay  provides 
adjustment  for  the  phototube  re¬ 
sponse  time  so  that  the  unit  can  be 
set  to  discriminate  between  the 
short  interruption  of  the  bowling 
ball  and  the  longer  interruption 
caused  by  a  bowler’s  foot. 
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Determining  Properties 


Resistance-temperature  characteristics  of  bulk  germanium  and  other  semiconductors  are 
determined  oscillographically  by  pulse-heating  method.  Measurement  from  temperature  of 
liquid  hydrogen  to  650  K  takes  less  than  a  second  to  achieve 


Electrical  properties  of  semi¬ 
conductors  are  determined  by 
the  density  of  the  carriers  which 
transport  the  electric  charges,  the 
temperature  dependence  of  the 
carrier  concentration,  and  the  mo¬ 
bility  of  the  carriers.  To  determine 
these  quantities.  Hall  and  resistivity 
curves  must  be  taken  as  functions 
of  temperature. 

Measurement  Techniques 

If  the  conventional  method  of 
obtaining  resistivity-temperature 
curves  is  employed,  a  stable  tem¬ 
perature  is  established  within  the 
semiconductor  and  the  resistivity 
measurement  is  then  made  at  that 


ThiR  article  Is  based  on  a  paper  delivered 
at  the  1962  National  Electronics  Confer¬ 
ence.  The  conference  pat>er  appears  In  the 
NEC  Procredingt 


particular  temperature.  Successive 
temperature  and  resistivity  mea¬ 
surements  give  the  characteristics 
of  the  specimen  under  observation. 
The  fact  that  thermal  equilibrium 
must  be  established  before  each 
resistivity  reading  means  that  the 
process  of  obtaining  this  data  may 
take  many  hours. 

During  the  extended  execution  of 
these  measurements,  processes  may 
take  place  within  the  semiconductor 
(such  as  oxidation,  healing  out  of 
defects,  and  so  on)  which  would 
substantially  alter  its  resistance- 
temperature  characteristics.  This 
is  tantamount  to  completing  the 
experiment  with  a  specimen  dif¬ 
ferent  from  the  one  with  which 
the  experiment  commenced. 

To  overcome  this  difficulty  one 
may  employ  a  method*'*  for  the 


simultaneous  ascertainment  of  the 
temperature  and  resistivity  that  is 
very  rapid  as  compared  with  the 
processes  which  might  cause 
changes  in  the  electrical  properties 
of  the  sample.  Such  a  dynamic 
method  was  worked  out  by  Ehren- 
berg  and  Hirsch*'*  who  applied  it 
to  the  study  of  the  electrical  prop¬ 
erties  of  thin  films  of  such  ma¬ 
terials  as  lead  sulphide. 

Apparatus 

The  apparatus  (Fig.  1)  consists 
essentially  of  a  circuit  to  measure 
the  resistance  of  the  specimen,  a 
circuit  to  provide  power  to  heat 
the  specimen  and  a  circuit  to  meas¬ 
ure  the  temperature  of  the  specimen 
as  its  temperature  is  increased. 

A  small,  constant,  nonheating, 
measuring  current  t,  of  between 


^  UNIT 


CURRENT 

SYNC  FROM  PULSE  [ 
TIME  BASE  ■  CONTROL! 

UNIT  I 


A-INPUT 

GROUNDING 

SWITCH 


INTENSIFIER 


FIG.  1 — ^Block  diagram  oi  aguipmant  u«*d  In  detnrmlning  rMiatanc*-l«mp«ra1iir*  charactaristic*  of  bulk  l•miconductort 
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0.05  |ia  and  25  ma  is  passed  through 
the  specimen.  This  range  of  cur¬ 
rent  provides  a  voltage  across  the 
specimen  which,  when  amplified, 
will  be  sufficient  to  produce  a  mea¬ 
surable  deflection  on  the  oscillo¬ 
scope.  This  current  develops  poten¬ 
tials  with  respect  to  ground.  A  sub¬ 
tracting  unit  (Fig.  2)  determines 
the  voltage  difference  between  the 
probes  applied  to  the  specimen. 
The  resulting  difference  signal  is 
amplified  (in  the  A  amplifier,  Fig. 
2)  and  applied  to  a  switching  ar¬ 
rangement  (V*  and  Ft,  Fig.  3). 
This  switch  applies  the  signal  for 
one  half  of  the  switch  cycle  (switch¬ 
ing  frequency  60  or  120  cps)  to  the 
final  amplifier  (Fig.  3)  from  which 
the  signal  then  goes  to  the  vertical 
deflection  plates  of  the  cathode-ray 
oscilloscope. 

Since  the  measuring  current  t. 
is  constant,  the  voltage  developed 
across  the  voltage  probes  on  the 
specimen  manifests  itself  in  a  de¬ 
flection  of  the  crt  beam  propor¬ 
tional  to  the  instantaneous  resist¬ 
ance  of  the  specimen. 

Heating  Circuit 

Mercury  vapor  rectifiers,  the 
power  input  to  which  is  controlled 
by  a  continuously  variable  trans¬ 
former,  provide  a  rectified  but  un¬ 
filtered  alternating  current  (60  cps) 
to  heat  the  sample.  To  make  the 
heating  time  shorter  or  longer, 
depending  on  the  rate  of  the  dis¬ 
rupting  process  taking  place  within 
the  semiconductor,  the  length  of 
time  that  the  heating  current  passes 
through  the  specimen  may  be  varied 
from  0.060  to  0.75  second  by  means 


FIG.  2 — Circuit  datcnniii**  Toltaq*  drop  acroM  probot  on  luriaco  oi  Mmicondoctor 
and  proTidM  ampliiiod  ▼oraion  for  oacilioacopo  praaontation 


FIG.  3 — Switching  circuit  oltomatnly  aompUa  apoctanon  roaiataaco  aignal  produced 
by  circuit  oi  Fig.  2  and  aignal  from  gold  lilm  roalatonco  thonnomotor  circuit  (Fig.  8) 
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of  the  pulse  width  control  Pi  (shown 
in  the  timer  section  of  Fig.  4). 

During  the  half  cycle  when  there 
is  heating  current  passing  through 
the  specimen,  another  electronic 
switch  grounds  the  terminals  of  the 
A  amplifter.  If  not  grounded,  the 
voltage  developed  across  the  speci¬ 
men  by  the  relatively  large  heating 
current  might  be  sufficient  to  over¬ 
load  the  A  amplifier. 

Gold  Thermometer 

The  gold  film  resistance  ther¬ 
mometer  receives  a  constant  cur¬ 
rent  of  2  to  10  ma.  The  voltage  drop 
across  the  thermometer  is  propor¬ 
tional  to  the  thermometer  resist¬ 
ance.  The  voltage  necessary  to 
return  the  temperature  or  B  trace 
to  fiducial  zero  can  be  read  from 
the  calibrated  potentiometers  P,  or 
P,  (Fig.  5).  The  change  in  voltage 
across  the  thermometer  can  be  as¬ 
certained  from  the  deflection  of  the 
B  trace  above  the  fiducial  zero  on 
the  face  of  the  oscilloscope.  Refer¬ 
ring  to  a  thermometer  calibration 
chart  it  is  possible  to  obtain  tem¬ 
perature  as  a  function  of  relative 
change  in  resistance  of  the  ther¬ 
mometer,  Thus  deflections  of  the 
B  trace  may  be  interpreted  in  terms 
of  the  temperature  of  the  specimen. 

The  thermometer  signal  is  ap¬ 
plied  through  the  same  electronic 
switch  as  the  resistance  signal. 
During  the  half  cycle  when  it  does 
not  apply  the  specimen  resistance 
signal  to  the  cathode-ray  tube,  the 
switch  permits  the  temperature  sig¬ 
nal  to  be  passed  to  the  vertical  de¬ 
flection  plates  of  the  oscilloscope. 
In  effect,  the  switch  alternates 
every  1/120  or  1/240  second  (de¬ 
pending  on  the  switching  fre¬ 
quency)  the  signal  to  be  applied  to 
the  vertical  deflection  plates  of  the 
cathode-ray  tube.  The  instantaneous 
temperature  and  resistance  of  the 
specimen  may  be  ascertained  be¬ 
cause  curves  representing  each 
appear  as  two  discontinuous  traces 
on  the  face  of  the  oscilloscope. 

A  time  base  provides  linear  saw¬ 
tooth  sweep  voltage  for  horizontal 
deflection  plates. 

Specimen  Holder 

Figure  6  shows  a  diagram  of  the 
essential  parts  of  the  specimen 
holder.  The  platinum  potential 
probes  and  piano-wire  springs  are 


sheathed  in  pyrex  glass  and  all  are 
incorporated  in  a  single  unit.  The 
pyrex  glass  extends  down  below  the 
end  of  the  piano  wire  for  about 
i  inch.  A  small  tip  of  the  plat¬ 
inum  wire  extends  through  the 
bottom  of  the  tip  of  the  pyrex  glass* 
and  the  other  end  of  the  platinum 
wire  extends  out  the  side  of  the 
pyrex,  whence  it  goes  to  the  appro¬ 
priate  terminal  on  the  base  of  speci¬ 
men  holder.  This  arrangement  is 
used  to  reduce  the  amount  of  heat 
conducted  away  from  the  specimen 
by  the  potential  probes. 

A  wooden  support  is  provided  as 
a  support  for  the  thermometer 
against  which  it  is  pressed.  Wood 
was  chosen  because  its  thermal 
conductivity  is  several  orders  of 
magnitude  less  than  asbestos.  The 
piano-wire  springs  that  serve  to 
press  the  potential  probes  against 
the  specimen  also  serve  to  press  the 
specimen  against  the  thermometer 
that  is  backed  by  the  wooden  sup¬ 
port. 

The  heating  and  measuring  cur¬ 
rent  electrodes  consist  of  platinum 
foil  interposed  between  the  plated 
ends  of  the  specimen  and  the  mica 
supi)ort8. 

The  bakelite  base  of  the  specimen 
holder  is  circular  in  shape  and  fits 
a  sealed  container  designed  to  hold 
the  specimen  and  specimen  holder 
for  resistivity  measurements  start¬ 
ing  at  low  temperatures.  Brass  is 
used  for  the  container  because  it 
has  a  high  thermal  conductivity. 
Circular  rings  provide  a  seal  for 
the  top  of  the  container.  Electrical 
contact  is  made  from  the  terminals 
on  the  base  of  the  specimen  holder 
through  Sperti  seals  to  the  outside 
of  the  container. 

To  make  measurements  starting 
at  the  temperature  of  liquid  nitro¬ 
gen,  the  container  with  the  speci¬ 
men  holder  in  it  is  submerged  in 
the  coolant  bath. 

To  diminish  the  time  lag  between 
the  actual  temperature  of  the  speci¬ 
men  and  the  response  of  the  ther¬ 
mometer,  the  mica  backing  on  which 
the  gold  film  is  painted  was  made 
as  thin  as  possible  by  splitting  the 
mica  sheets  under  water  with  a 
steel  needle.  It  was  possible  to  ob¬ 
tain  mica  about  2.5  to  2  thick. 
From  these  thin  mica  sheets  the 
thermometer  blanks  are  cut,  roughly 
in  the  shape  of  a  T.  The  blanks  are 


then  painted  with  three  layers  of 
gold  bright.  After  the  first  two 
layers,  the  thermometers  are  baked 
at  200  C;  after  the  third  they  are 
baked  for  3  hours  at  400  C  to  insure 
that  all  the  vehicle  is  driven  off. 

The  resulting  gold  film  is  then 
scratched  with  a  sharp  stylus  to 
provide  a  narrow,  high-resistance 
electrical  path.  The  room  tempera¬ 
ture  resistance  of  a  thermometer 
should  be  about  180  to  200  ohms. 

The  gold  film  resistance  ther¬ 
mometer  is  calibrated  in  percent 
change  in  the  resistance  as  a  func¬ 
tion  of  the  absolute  temperature. 
The  average  sensitivity  of  these 
thermometers  is  about  a  10-percent 
change  in  the  resistance  for  a 
change  of  100  C  in  temperature. 

Specimen  Preparation 

The  semiconductor  specimens 
used  in  these  experiments  were 
usually  3  or  4  millimeters  wide,  12 
to  14  millimeters  in  length,  and  less 
than  0.5  millimeter  thick.  A  thicker 
specimen  would  bring  about  a 
time  lag  between  the  response  of 
the  thermometer  and  the  transient 
temperature  of  the  specimen,  as  the 
specimen  will  tend  to  be  hotter  in 
the  middle.  If  the  sample  is  thin 
and  if  the  thermal  conductivity  is 
relatively  high,  the  entire  specimen 
will  be  at  an  almost  uniform  tem¬ 
perature. 
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The  specimen  is  ground  to  the 
desired  thickness  with  carborun¬ 
dum  powder  and  then  etched.  The 
specimen  is  plated  on  each  end  to 
facilitate  better  electrical  contact 
to  the  heating  and  measuring  cur¬ 
rent  electrodes.  If  the  contacts  here 
are  not  good,  there  may  be  suffi¬ 
cient  power  dissipation  in  the  con¬ 
tact  resistance  to  burn  holes  in  the 
platinum  foil  of  which  the  elec¬ 
trodes  are  made.  This  danger  is 
particularly  evident  when  the  speci¬ 
men  is  heated  to  higher  tempera¬ 


tures  by  a  large  current  density. 

Calibration  and  adjustment  pro¬ 
cedures  are  as  follows:  Assume 
that  a  semiconductor  crystal  has 
been  placed  in  the  specimen  holder, 
the  resistance  channel  or  A  circuit 
is  connected  and  the  gold  film  re¬ 
sistance  thermometer  is  connected 
to  the  input  terminal.  Let  the 
initial  temperature  of  the  specimen 
be  room  temperature.  To  heat  the 
specimen  to  500  C  in  0.6  second, 
the  procedure  would  be  as  follows: 

With  S,  (Fig.  2)  in  position  2 


FIG.  8 — Spccimra  holder  design  le 
largely  reeponalble  for  ToreatlUlT  of 
bulk  eemlcoududor  reslelance-tempera- 
ture  characterietlc  equipment 
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determines  length  of  current  pulse  that  Is  passed  through  semiconductor  specimen  to  boot  It  to  the  desired  tessperotnre 
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FIG.  7 — Calibrator  circuit.  ProcUion  rMistort  aro  aoloctod  by  Si 


and  St  (Fig.  5)  closed,  S,*  (Fig. 
6)  should  be  in  position  2  which 
is  the  zero  position  for  the  ther¬ 
mometer  channel. 

Resistance  selector  switches  St 
(Fig.  2)  and  Su  (Fig.  6)  are  set 
to  the  lowest  gain  position,  and  P, 
(Fig.  3)  is  adjusted  to  shift  the 
A  and  B  traces  together  to  a  fiducial 
zero  (the  horizontal  line  drawn  at 
an  arbitrary  position  on  the  face 
of  the  cathode-ray  oscilloscope) 
after  these  traces  have  been  brought 
into  coincidence  by  means  of  P, 
(Fig.  6). 

Switch  S,  (Fig.  2)  is  then  .set  to 
maximum  gain.  If  the  A  trace 
shifts  substantially  P,  (Fig.  2)  is 
readjusted  to  make  the  d-c  level 
independent  of  the  gain.  Switching 
St  back  to  the  minimum  gain,  and 
resetting  the  zero  by  means  of  P, 
and  P„  the  procedure  is  repeated 
until  there  is  no  shift  in  the  A 
trace  as  the  gain  is  varied. 

This  procedure  is  repeated  for 
the  B  trace  using  S„,  P,  (Fig.  6), 
Pi  and  S,  for  resetting  the  zero. 

Either  P,  or  P,  (Fig.  6),  depend¬ 
ing  on  which  channel  is  used,  is 
then  adjusted  to  reset  the  zero  of 
the  temperature  trace.  Current 
selector  S„  (Fig.  5)  is  set  so  that 
when  the  B  signal  has  been  com¬ 
pensated  for,  P„  which  is  a  cali¬ 
brated  potentiometer,  reads  between 
800  and  600  millivolts.  Switch  S, 
is  closed  and  set  to  position  2  to 
check  the  zero.  If  it  is  necessary 
to  reset  the  zero  by  means  of  Pt 
and  P,  one  must  first  make  sure 


that  the  specimen  has  returned  to 
the  original  temperature. 

Typical  Values 

As  an  example  assume  that 
P,  (Fig.  6)  reads  400  millivolts.  The 
thermometer  calibration  chart 
shows  that  a  temperature  of  300  C, 
corresponding  to  30  percent  in¬ 
crease  in  the  resistance  of  the  gold 
film  thermometer,  is  equivalent  to 
an  increase  of  120  millivolts.  Switch 
Sit  is  then  set  to  the  calibration  po¬ 
sition.  Selecting  100  millivolts  on 
the  calibrator  (S,  Fig.  7) ,  Su  is  ad¬ 
justed  so  that  an  increase  of  120  mv 
from  the  thermometer  produces  a 
full-scale  deflection  of  the  B  trace. 
If  a  round  number  correspondence 
is  desired  between  the  temperature 
of  the  specimen  and  the  B  deflection 
(for  example  300  C  ~  60  mm)  to 
facilitate  calculations.  P,  (Fig.  3)  is 
used  as  a  fine  control;  otherwise  Pt 
is  on  zero  gain. 

Next  switch  S,  is  closed  and  Si« 
set  to  ground.  It  is  always  advisable 
to  keep  St  and  S,  in  the  normal  posi¬ 
tion  when  not  actually  making  a 
measurement.  In  this  way  it  is  eas¬ 
ier  to  see  if  the  traces  have  drifted 
from  the  fiducial  zero  on  the  scope. 
With  S,  in  position  4,  and  S,  in  posi¬ 
tion  6  (maximum  gain),  the  cali¬ 
brator  (and  S„  Fig.  7)  is  adjusted 
to  give  5  volts.  The  A  trace  should 
not  change  its  position  by  more 
than  a  few  millimeters.  If  the  shift 
is  substantial  one  can  adjust  P,. 
(Fig.  2).  The  adjustment  should 
not  be  necessary  more  than  once 


every  few  months  or  so. 

Switch  S,  is  then  moved  into  po¬ 
sition  3  and  S.  in  the  position  of 
minimum  gain.  The  A  deflection  is 
now  calibrated  in  terms  of  millivolts 
per  millimeter  of  deflection  of  the 
A  trace.  Turning  switch  S,  to  posi¬ 
tion  1  and  selecting  the  A  current 
by  means  of  Si  and  S,  (Fig.  7),  a 
convenient  deflection  of  the  A  trace 
at  room  temperature  may  be  chosen. 

If  the  specimen  resistance  is 
small  it  is  better  to  increase  the  A 
gain  by  means  of  S,  (Fig.  2)  than 
to  increase  the  A  current  to  give  a 
larger  deflection.  In  this  way  a 
larger  resistance  is  kept  in  series 
with  the  A  current  source,  thus  in¬ 
suring  a  constant  current  for  the 
specimen,  even  though  the  resist¬ 
ance  of  the  specimen  may  change. 
Continuing  with  the  procedure,  S, 
is  returned  to  position  2  which 
grounds  the  A  channel.  The  hori¬ 
zontal  sweep  frequency  is  adjusted 
so  that  one  complete  sweep  takes  0.7 
second. 

With  S,  (Fig.  4)  closed  the 
length  of  the  timing  pulse  is  set  to 
0.5  second  by  counting  the  60-cps 
switch  pulses  between  the  begin¬ 
ning  of  the  trace  and  the  position  of 
the  timing  pip  until  they  run  up  to 
0.5  second.  With  the  heating  cur¬ 
rent  switch  (not  shown)  open  and 
the  pulse  switch  S,  (Fig.  4)  on  the 
automatic  position,  depress  the  key 
for  a  trial  pulse.  When  S-,  is  moved 
to  the  measure  position  there  should 
be  no  change  in  the  deflection  of  the 
A  trace.  If  there  is,  the  polarity  of 
the  d-c  heating  unit  input  should  be 
reversed.  This  will  change  the  phase 
of  the  shorting  signal  with  regard 
to  the  electronic  switch  of  the  ver¬ 
tical  amplifier. 

If  trial  heating  pulses  are  per- 
missable,  S,  (Fig.  5)  is  opened 
(turned  to  ON)  and  a  heating  pulse 
is  passed  through  the  specimen. 

As  much  resistance  as  possible 
should  be  left  in  series  with  the 
specimen  to  insure  a  constant  meas¬ 
uring  current.  The  heating  current 
is  adjusted  to  give  appropriate  tem¬ 
perature  rise.  Length  of  the  heat¬ 
ing  pulse  is  selected  by  Pi. 

If  trial  heating  pulses  are  not 
permissable  the  proper  setting  of 
heating  current  must  be  estimated 
from  previous  experience. 

Between  observations  S,  is  re¬ 
turned  to  position  2  and  S,  OFF 
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(closed)  to  check  for  any  drift  of 
the  traces  from  the  fiducial  zero.  Be¬ 
fore  makinsr  another  pulse  measure¬ 
ment  the  specimen  must  be  returned 
to  the  temperature  from  which  it  is 
supposed  to  start  by  checking  the 
fiducial  zero. 

Figure  9  shows  a  typical  oscillo¬ 
gram  resulting  from  the  pulse  heat¬ 
ing  measurement  of  germanium. 
The  points  of  the  traces  of  the  oscil¬ 
logram  are  not  straight  lines  be¬ 
cause,  the  voltage  activating  the 
electronic  switch  which  alternates 
the  signal  to  the  oscilloscope  is  not 
exactly  square.  This  explains  a 
slight  hook  at  the  start  of  each  line. 
The  reason  the  lines  are  not  all  of 
the  same  length  is  that  the  horizon¬ 
tal  sweep  voltage  is  not  linear.  Since 
there  is  slight  cooling  during  that 
half  of  the  cycle  when  there  is  no 
heating  current  passing  through 
the  specimen,  each  new  line  of  the 
temperature  trace  starts  at  a  little 
lower  position  (lower  temperature) 
than  the  previous  line. 

Co/cu/offon 

To  interpret  the  oscillogram  in 
terms  of  resistivity  versus  tempera¬ 
ture.  various  adjustments  must  be 
recorded  at  the  time  the  measure¬ 
ment  is  performed.  Knowing  the 
sensitivity  of  the  A  amplifiers  and 
the  sample  measuring  current,  the 
resistivity  may  be  obtained  for  each 
point  of  the  curve.  Knowing  the 
compensating  voltage  in  the  ther¬ 
mometer  circuit  and  the  sensitivity 
of  the  B  amplifier,  the  percentage 
change  in  resistivity  of  the  ther¬ 
mometer  may  be  obtained.  From  the 


initial  temperature  of  the  thermom- 
ter  and  the  thermometer  calibra¬ 
tion,  the  temperature  may  be  calcu¬ 
lated  for  any  time. 

A  plot  of  the  logarithm  of  the 
resistivity  of  various  germanium 
samples  as  a  function  of  1/T  gives 
the  typical  curve  observed  with 
conventional  methods.  The  follow¬ 
ing  is  a  table  of  the  energy  gaps  for 
germanium  calculated  from  the 
slope  of  such  curves  in  the  intrinsic 
range  obtained  by  the  pulse  heat¬ 
ing  method. 


0.12 

ohm  cm 

0.73  ev 

1.2 

ohm  cm 

0.76  ev 

4.3 

ohm  cm 

0.75  ev 

5.7 

ohm  cm 

0.73  ev 

13.0 

ohm  cm 

0.74  ev 

21.0 

ohm  cm 

0.75  ev 

These 

values  are 

in  agreement 

with  those  obtained  by  the  conven¬ 
tional  method. 

If  it  is  assumed  that  the  number 
of  carriers  is  constant,  and  if  the 
.scattering  is  due  to  lattice  vibra¬ 
tion,  in  this  temperature  range  the 
resistivity  should  follow  the  T*'* 
law. 

In  the  temperature  range  be¬ 
tween  110  K  and  230  K  the  curve 
for  the  higher  resistance  sample 
follows  the  T*'*  law.  Below  this  tem¬ 
perature  range  the  resistivity  is 
higher  than  predicted  by  the  T*'* 
law.  This  is  to  be  expected  because 
the  resistivity  resulting  from  im¬ 
purity  scattering  can  no  longer  be 
considered  as  negligible.  Above  this 
temperature  the  resistivity  is  lower 
than  expected.  In  this  range  the  in¬ 
trinsic  electrons  and  holes  begin  to 
make  their  contribution  to  the  con¬ 


duction  process.  Because  the  num¬ 
ber  of  carriers  increases,  the  ob¬ 
served  resistivity  is  lower  than  pre¬ 
dicted  by  the  T*'*  law.  In  agreement 
with  this  discussion,  the  traces  for 
the  lower  resistivity  sample  show  a 
narrower  temperature  range  in 
which  the  T*'*  law  is  fulfilled 
Similar  results  were  obtained  by 
pulse  heating  of  silicon.  Since,  in 
general,  silicon  does  not  go  into  the 
intrinsic  range  until  a  much  higher 


FIG.  9 — Troclng  oi  typical  OKllloqtain 
oi  rcsUtanca-tampatatur*  choractarisHc 
ior  qannanium  aompl* 


temperature  than  germanium,  one 
must  increase  the  heating  current. 
Calculation  of  the  width  of  the  for¬ 
bidden  energy  gap  yields  a  value  of 
1.09  ev. 

The  results  of  the  pulse  heating 
of  tellurium  were  as  follows:  the 
energy  gap  is  0.33  ev  and  two  high 
temperature  slopes  are  observed; 
the  second  slope  gives  a  value  of 
0.58  ev  and  corresponds  to  an  in¬ 
creasing  number  of  defects  at  high 
temperature.* 

The  author  is  indebted  to  K. 
Lark-Horovitz  of  Purdue  Univer¬ 
sity  for  suggesting  the  pulse-heat¬ 
ing  method  described  in  this  article. 


FIG.  8 — Schanatic  diagram  of  dUplay  unit 


The  program  that  led  to  its  devel¬ 
opment  was  supported  by  a  Signal 
Corps  contract.  The  mica  sheets 
used  in  the  gold  thermometer  were 
prepared  by  K.  W.  Meissner  and  the 
single  crystal  germanium  specimens 
were  prepared  by  Louise  Roth. 
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British  TV  Relay  Uses 


ROGERS 


Stuntlaril  Telrphonm  niirf  Cables  Ltd, 
I„<tnd()n,  England 


SPANNING  250  miles  from  Man¬ 
chester,  England  to  Edin¬ 
burgh,  Scotland,  Great  Britain’s 
new  4,000-mc  television  relay 
links  the  Kirk  O’Shotts  transmitter 
with  the  rest  of  the  BBC  network. 

The  relay,  which  includes  seven 
repeater  stations,  is  unique  in  that 
it  marks  the  first  use  of  traveling- 
wave  amplifier  tubes  in  regular 
.service.  Each  repeater  station  uses 
four  of  the  tubes,  type  CV-2188, 
one  in  each  of  the  microwave  trans¬ 
mitters  and  two  on  standby. 

A  37-mc  frequency  difference  is 
established  at  each  repeater  between 
incoming  and  outgoing  carriers. 
The  incoming  4,000-mc  signal  is 
converted  to  60  me  by  a  silicon- 
diode  mixer  and  amplified  in  a  con¬ 
ventional  wide-band  amplifier.  As 
shown  in  Fig.  1,  the  microwave  car¬ 
rier  is  restored  in  a  germanium- 
diode  mixer.  The  unwanted  carrier 
and  image  frequency  are  removed 
by  a  waveguide  filter  and  the  mixer 
output,  about  25  milliwatts,  is  in¬ 
creased  by  the  traveling-wave  amp¬ 
lifier  to  about  1.5  watts.  The  ampli¬ 
fied  microwave  output  is  fed  by 
waveguide  to  the  parabolic  antenna 
located  on  top  of  a  tower,  which 
may  be  from  20  to  200  ft  high.  One 
of  the  towers  is  illustrated,  with  its 
repeater  station. 

Trore/ing-Wove  Tube 

The  CV-2188  operates  at  3,000 
volts  and  a  current  of  16  milli- 
amperes.  This  provides  a  maximum 
power  output  of  2  watts  as  com¬ 
pared  with  the  100-milliwatt  output 
of  earlier  tubes'*.  Ordinary  manu¬ 
facturing  techniques  have  been  used 
in  production  of  the  new  tube,  thus 
it  can  readily  be  made  in  quantity. 


Anlanna  tower  and  repeater  ttolion  on  Britain*!  microwaee  televtelon  relay 
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This  paper  Is  published  with  the  approval 
of  the  Liords  Commissioners  of  the  Ad¬ 
miralty,  but  the  responsibility  for  any 
statements  of  fact  or  opinions  expressed 
rests  solely  with  the  authors. 


FIG,  1 _ Output  stages  of  microwave  repeater  showing  function  of  twt  amplifier 
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Traveling- Wave  Tubes 

Traveling-wave  amplifiers,  designed  for  mass  production,  prove  satisfactory  in  4,000-mc 
television  relay  from  Manchester  to  Edinburgh.  Tubes  deliver  2  watts  maximum  power 
output;  gain  is  20  dh  over  80-nic  passhand.  Average  tube  life  exceeds  3,000  hours 
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Principol  icoturM  of  iraToIing-waTO  tub*,  typo  CV-2188 


waveguide  dimensions:  2  in.  x 
0.667  in.  The  apparent  bulk  of  the 
unit  is  due  to  the  focus  coils,  as 
shown  in  Fig.  2. 

Size  of  the  focus  coils  is  deter¬ 
mined  by  the  distance  between 
them.  A  large  gap  requires  larger 
diameter  coils  than  a  small  gap  in 
order  that  the  drop  in  field  remain 
unchanged.  The  relatively  small 
narrow  dimension  of  the  waveguide 
is  advantageous  in  that  it  allows  the 
weight  of  the  focus  coils  to  be  kept 
down.  The  magnetic  field  has  an 
average  value  of  300  oersted. 

Operation 

The  cathode  is  operated  3,000 
volts  negative,  the  helix  at  ground 
potential  and  the  collector  at  50 
volts  positive,  to  prevent  secondary 
electrons  returning  to  the  helix.  The 
exact  voltage  required  for  maxi¬ 


The  photograph  and  accompany¬ 
ing  sketch  of  the  tube  show  its  es¬ 
sential  features  such  as  electron 
gun,  helix  and  collector.  The  base 
connections  are  to  heater  and  cath¬ 
ode,  heater,  and  first  anode.  The 
helix  lead  is  brought  out  to  a  side 
cap  so  that  the  full  helix  voltage  is 
not  applied  between  the  base  pins. 

The  tube  fits  into  a  waveguide 
circuit  as  shown  in  Fig.  2;  the 
cooler  mates  with  the  tapered  col¬ 
lector  and  is  attached  by  a  nut  after 
putting  the  tube  in  the  circuit.  An 
air  flow  of  4  cubic  feet  per  minute 
through  the  cooler  dissipates  40 
watts  of  beam  power. 

One  illustration  shows  part  of  a 
repeater  bay  with  the  traveling- 
wave  tube  connected  in  its  circuit. 
The  tube  is  mounted  vertically  in 
the  left-hand  rack.  The  relative  size 
of  the  unit  may  be  judged  from  the 


mum  gain  and  output  varies  from 
tube  to  tube,  but  lies  between  2,800 
and  3,200  volts. 

The  gun  has  two  anodes,  a  first, 
whose  voltage  is  adjusted  to  give  a 
collector  current  of  14  milliamperes, 
and  a  second  operated  at  helix  po¬ 
tential.  The  first  anode  works  at 
about  1,100  volts  and  draws  less 
than  260  microamperes.  Helix  cur¬ 
rent  is  usually  less  than  1  milliam- 
pere  but  can  be  as  high  as  4  milli¬ 
amperes  without  damaging  the 
helix.  A  typical  tube  operating  un- 
,  der  these  conditions  will  give  a  gain 
of  20  db  at  low  power  levels  and 
16  db  at  maximum  power  output  of 
two  watts.  Figure  3  shows  the  vari¬ 
ation  of  gain  and  power  output 
with  frequency,  helix  voltage  and 
input  power. 

The  large  bandwidth  of  this  type 
of  tube  can  be  seen  from  the  curves; 
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FIG.  2 — Cutaway  •ketch  thowing  trarcUng-war*  tub*  connected  In  Its  circuit 


it  is  more  than  800  me  between 
points  3  db  below  the  maximum 
value  of  gain.  Operation  at  a  cur¬ 
rent  higher  than  14  milliamperes  is 
not  recommended  as  the  life  may  be 
reduced.  The  maximum  variation  in 
gain  between  tubes  operated  at  opti¬ 
mum  voltage  and  14-ma  c(dIector 
current  is  about  ±2  db.  The  varia¬ 
tion  in  power  output  is  somewhat 
less. 

Construction 

The  electron  gun  is  designed  to 
produce  a  parallel  beam  of  electrons 
of  the  same  diameter  as  the  cath¬ 
ode,  0.090  in.  The  magnetic  field  in¬ 
sures  that  there  is  only  a  small 
increase  in  beam  diameter  upon 
entering  the  uniform  potential 
region  following  the  gun  anodes. 

The  cathode  is  mounted  on  a  mica 
insulator,  sandwiched  between  two 
ceramics  to  prevent  buckling,  and 
surrounded  by  a  focusing-cup  held 
at  cathode  potential.  The  two  an¬ 
odes  are  also  mounted  on  mica  in¬ 
sulators,  and  the  whole  gun  assem¬ 
bly  is  held  together  by  support  rods 
passing  through  the  insulators  as 
shown  in  Fig.  4. 

It  is  essential  to  construct  the 
tube  with  helix  and  gun  in  line  if 
satisfactory  focusing  is  to  be  ob¬ 
tained.  This  is  achieved  by  center¬ 
ing  all  parts  from  the  bulb,  which  is 
made  by  joining  a  piece  of  preci¬ 
sion-bore  hard  glass,  0.394  in. 
±0.001  in.  diameter,  to  tubing  just 
over  an  inch  in  diameter. 

This  tubing  is  then  shrunk  on  to  a 
mandrel  to  an  accurately  known  dia¬ 
meter  collinear  with  the  precision- 
bore  glass.  The  copper  collector  is 
also  sealed  on  centrally,  using  a  con¬ 
ventional  feather-edge  seal.  The 
helix  is  wound  of  0.028-in.  wire  on 
a  0.131-in.  mandrel  at  19  turns  per 
inch.  When  inserted  in  the  preci¬ 
sion-bore  tubing  it  is  held  tightly 
by  three  glass  rods  centerless 
ground  to  an  accuracy  of  0.0002 
in. 

A  connecting-tube  from  the  helix 
slides  into  the  second  anode  of  the 
gun.  The  gun  elements  are  mounted 
centrally  on  their  micas,  which  are 
a  good  fit  in  the  lower  part  of  the 
bulb.  The  gun,  mounted  on  a  stem, 
needs  only  to  be  inserted  and  drop- 
sealed  to  be  aligned  with  the  helix. 

After  pumping  and  basing,  an 
alignment  ring  is  cemented  to  the 
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base  on  the  center  line  of  the  bulb. 
Thus  when  the  tube  is  in  its  circuit, 
it  is  held  centrally  by  the  riner  and  a 
pin  supporting:  the  cooler  nut.  No 
movement  of  the  tube  is  necessary 
to  focus  it. 

A  system  of  deflector  coils 
mounted  around  the  gun  provides  a 
transverse  fleld  of  a  few  gauss  to 
correct  residual  errors  in  tube  con¬ 
struction  and  in  winding  and  as¬ 
sembly  of  the  circuit  coils. 

Tube  Life 

The  high  current  density  at 
which  the  oxide-coated  cathode 
works  and  the  high  anode  voltage 
mean  that  any  gas  in  the  tube  would 
quickly  destroy  emission.  Every 
precaution  must  be  taken  to  remove 
gas.  For  example,  the  helix  is 
vacuum-annealed  before  assembly. 
The  processing  time  has  been  kept 
reasonably  short.  It  takes  only 
about  two  and  a  half  hours  to  pump 
a  tube,  including  glass-baking.  The 
tube  has  a  continuously-operating 
zirconium  getter  in  parallel  with 
the  heater.  The  getter  consists  of  a 
tungsten  spiral  coated  with  zircon¬ 
ium  that  absorbs  any  gas  evolved 
during  life.  To  prevent  its  emitting 
electrons,  there  is  a  shield  sur¬ 
rounding  the  getter. 

In  unattended  operation,  as  in 
microwave  relay  use,  the  circuit  of 
Fig.  6  is  used  to  keep  the  cathode 
current  constant,  correcting  any  fall 
in  cathode  activity  by  increasing 
the  first  anode  voltage.  The  anode 
voltage  is  allowed  to  rise  from 
about  1,100  to  2,000  volts  during 
life.  If  any  sudden  failure  occurs, 
the  repeater  is  switched  over  to 
standby.  Any  tubes  having  a 
high  anode  voltage,  which  indicates 
that  they  are  soon  to  fail,  are  re¬ 
placed  on  regular  maintenance  vis¬ 
its.  An  average  tube  life  of  over 
3,000  hours  is  obtained. 

Matching 

Figure  6  shows  a  typical  coupling 
arrangement.  The  probe  extending 
across  the  waveguide  picks  up  the 
wave  and  excites  the  helix.  The  cup, 
flush  with  the  internal  waveguide 
face,  is  a  choke  roughly  a  quarter 
wavelength  long.  The  susceptance 
of  the  junction  is  cancelled  by  the 
adjustable  piston.  It  is  possible  to 
get  a  voltage-standing-wave  ratio 
of  less  than  2:1  from  6.5  cm  to  8.5 
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FIG.  S — Circuit  UMd  to  atobiUso  twt 
cathodo  currant 


to  twt  holix 


cm  with  the  piston  set  in  one  posi> 
tion. 

It  is  necessary  to  have  a  better 
match  than  this  in  radio-relay  use 
because  of  the  long  length  of  wave¬ 
guide  between  the  traveling-wave 
amplifier  and  the  antenna.  Fre¬ 
quency-modulated  signals  suffer 
harmonic  distortion  in  such  a  long 
line  if  it  is  not  well  matched  at  both 
ends,  as  a  reflection  from  the  output 
end  will  travel  down  the  line  and  be 
reflected  at  the  input  before  being 
transmitted.  Such  signals  will  have  a 
time  lag  behind  the  original  signal*. 
The  distortion  will  be  proportional 
to  the  length  of  line  and  the  product 
of  the  reflection  coefficients  at  the 
two  ends.  The,  possible  height  of 
the  antenna  tower  and  the  match  at 
the  antenna  are  such  that  the  vswr, 
looking  into  the  traveling-wave 
tube,  must  be  less  than  1.1 :1. 

It  was  considered  impossible  to 
design  the  tube  to  meet  this  require¬ 
ment  everywhere  between  3,600  and 


4,200  me.  Therefore  the  admittance 
has  been  given  wide  limits,  to 
eliminate  the  need  of  a  precise  test 
in  manufacture.  A  tuning  device 
has  been  incorporated  in  the  circuit 
to  give  as  good  a  match  as  required. 
This  gives  a  bandwidth  of  approxi¬ 
mately  80  me,  which  is  quite  suffi¬ 
cient  for  one-channel  use.  The  tun¬ 
ing  is  simple;  only  one  control  is 
necessary. 

Attenuation 

It  is  essential  that  the  tube  shall 
not  oscillate  under  normal  condi¬ 
tions,  and  this  requires  that  the 
loss  backward  along  the  helix,  which 
is  equal  to  the  cold  attenuation, 
shall  be  greater  than  the  forward 
gain  at  every  frequency  where  con¬ 
siderable  reflection  occurs  at  output 
and  input.  In  fact,  the  attenuation 
needs  to  be  greater  than  this  to  pro¬ 
vide  adequate  buffering  between 
crystal-mixer  and  antenna.  The 
time-delay  between  mixer  and  an¬ 


tenna  is  large,  since  it  includes  the 
electrically-long  waveguide  filter, 
the  traveling-wave  tube,  and  the 
waveguide  feeding  the  antenna.  The 
delay  distortion  mentioned  previ¬ 
ously  can  occur  if  there  is  appreci¬ 
able  reflection  at  the  mixer  and  the 
antenna.  This  distortion  is  reduced 
by  having  a  net  loss  in  the  mixer- 
antenna-mixer  path.  Such  a  loss 
is  contributed  by  the  difference  be¬ 
tween  the  attenuation  and  the  gain 
of  the  traveling-wave  tube.  The  CV 
type-2188  tube  has  a  minimum  at¬ 
tenuation  of  32  db  and  thus  gives  a 
net  loss  greater  than  12  db. 

Part  of  this  attenuation  is  pro¬ 
vided  by  the  resistive  wire  used  for 
the  helix,  but  most  is  due  to  a  re¬ 
gion  of  lumped  attenuation  placed 
about  a  third  of  the  way  along  the 
helix  from  the  gun  end.  This  lossy 
material  must  be  in  intimate  con¬ 
tact  with  the  helix,  as  the  short 
wavelength  as.sociated  with  the  low 
wave  velocity  causes  the  electric 
field  to  fall  sharply  with  distance 
from  the  helix.  Nickel  coating 
evaporated  on  the  inside  of  the  bulb 
for  about  7  in.  prevents  propagation 
outside  the  helix,  which  could  other¬ 
wise  give  rise  to  feedback.  Nickel 
is  preferred  to  Aquadag,  as  it  is  less 
readily  scraped  off  on  inserting  the 
helix  assembly. 

Conclusion 

The  tube  described  utilizes  con¬ 
ventional  techniques  and  several 
hundreds  have  been  made  with  a 
shrinkage  as  small  as  that  encoun¬ 
tered  with  ordinary  tubes.  The  tube 
has  been  found  to  meet  the  require¬ 
ments  of  unattended  operation  and 
has  shown  the  practicability  of 
traveling-wave  tubes  in  microwave 
relays.  Since  this  tube  was  de¬ 
signed,  the  art  has  progressed  rap¬ 
idly  towards  providing  greater 
power  at  a  lower  voltage,  and  there 
seems  every  likelihood  that,  with  its 
inherently  wide  passband,  the 
traveling-wave  tube  will  prove  pref¬ 
erable  to  the  klystron  or  the  triode 
as  the  output  amplifier  in  micro- 
wave  relay  stations. 
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Magnetic  Amplifier 
With  Reset  Control 


Simplified  explanation  of  revolutionary  circuit  developed  by  Ramey  is  presented.  Permits 
design  of  miniature  magnetic  amplifiers  with  very  high  gain  and  speeds  of  response  of  the 
order  of  one-half  cycle  at  the  operating  frequency 


PRIOR  to  the  introduction  of  the 
reset  circuit  to  be  discussed, 
the  magnetic  amplifier  was  con¬ 
sidered  by  many  engineers  to  be  a 
complex  device  heavily  based  upon 
empirical  data.  Since  the  announce¬ 
ment  of  the  reset  circuit  several 
years  ago’,  the  correspondence 
between  theory  and  experiment  has 
been  greatly  strengthened,  and  the 
design  problem  simplified  consider¬ 
ably. 

The  new  circuit  offers  a  further 
advantage  in  greatly  improved  per¬ 
formance.  Time  delay,  an  inherent 
disadvantage  in  magnetic  ampli¬ 
fiers,  has  been  reduced  to  a  negligi¬ 
ble  minimum  for  many  applications, 
including  moderately  high-speed 
servo  systems.  Using  the  new  cir¬ 
cuit  intrinsic  time  delay  is  reduced 
to  a  half  cycle  at  the  operating  fre¬ 
quency,  and  since  400-cps  power  is 
commonly  used  in  .servo  systems, 
the  response  of  the  amplifier  is  ordi¬ 
narily  faster  than  that  of  the  me¬ 
chanical  elements  of  the  system. 

To  set  the  stage  for  the  simpli¬ 
fied  explanation  of  the  new  circuit 
that  follows,  a  brief  review  of  pre¬ 
vious  magnetic  amplifier  concepts 
will  be  presented. 

M-A  Progress 

The  simplest  magnetic  amplifier 
is  the  .saturable  reactor.  Though 
very  useful  in  many  applications,  it 
suffers  from  limited  gain  and  slow 
response.  To  improve  its  perform¬ 
ance,  the  self-saturation  feature 
has  been  developed*.  This  consists 
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basically  in  placing  rectifiers  in 
series  with  the  load  windings.  Load 
current  can  flow  in  only  one  direc¬ 
tion  and  the  core  is  no  longer  de¬ 
magnetized  by  the  negative  load 
currents.  In  both  circuits,  output 
power  is  varied  by  a  d-c  current  in 
a  control  winding  which  establishes 
a  level  of  control  mmf  that  in  turn 
.sets  the  flux  at  the  start  of  each 
cycle  and  determines  the  conduction 
angles  and  hence  the  load  power. 


FIG.  1 — Slmpl*  loturabU  reactor  and 
Mli-aoturotinq  maqnotic  ampIUlor  dr- 
cuita 


The  self-saturating  circuit  has 
greatly  improved  performance,  yet 
it  is  not  nearly  adequate  for  many 
automatic  control  systems.  Its 
shortcomings  stem  directly  from 
the  use  of  the  same  control  scheme 
as  that  of  the  saturable  reactor.  In 
both  cases,  a  d-c  current  level  must 
be  established  in  a  control  winding 
of  appreciable  inductance.  There  is 
the  usual  L/R  time  constant  asso¬ 
ciated  with  this  current  when  the 
control  voltage  is  changed,  and  this 
becomes  the  major  constituent  of 
the  magnetic  amplifier’s  delay. 

The  second  difficulty  concerns  the 
voltages  induced  in  the  control 
winding  from  the  load  circuit.  The 
control-circuit  impedance  to  these 
voltages  must  be  high,  or  circulat¬ 
ing  currents  will  flow  and  reduce 
the  load-circuit  impedance  before 
firing.  Special  core  structures  will, 
in  some  instances,  buck  out  these 
voltages,  but  the  problem  is  always 
present  with  the  more  common 
toroids.  It  is  especially  serious  in 
half-wave  circuits,  some  of  which 
are  very  useful  for  reversible  con¬ 
trol  amplifiers. 

To  reduce  these  circulating  cur¬ 
rents,  the  control  coil  must  often  be 
padded  with  a  series  resistance  or 
mismatched  to  the  driving  source. 
Control  power  is  dissipated  in  the 
resistor,  and  the  power  gain  of  the 
amplifier  reduced. 

The  twin  problems  of  slow  re¬ 
sponse  and  control  circuit  induced 
voltages  present  in  both  the  satu¬ 
rable  reactor  and  its  .self-saturating 
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improvement  appear  because  of  the 
method  of  control:  current  or  mmf 
is  the  independent  variable.  Figure 
lA  is  the  simple  saturable  reactor, 
and  Fig.  IB  the  self-saturating  cir¬ 
cuit.  Identical  cores  are  used  for 
both  circuits  each  with  a  control 
winding  and  a  load  winding.  The 
load  is  Rl  and  /2»  is  the  padding  re¬ 
sistor.  The  a-c  line  voltage  is  sym¬ 
bolized  by  El. 

Ramey's  Circuit 

The  new  magnetic  amplifier  to  be 
discussed  has  an  intrinsic  time  de¬ 
lay  of  one-half  cycle  of  line  fre¬ 
quency,  no  analogous  induced  volt¬ 
age  problem  and  very  high  gain. 
The  chief  virtue  is  its  simplicity, 
and  the  remarkable  characteristics 
that  follow  from  the  adoption  of  a 
realistic  control  scheme. 

Optimum  core  materials  for  these 
circuits  are  nickel-iron  alloys  with 
rectangular  flux-current  loops.  Be¬ 
cause  of  their  high  retentivity,  the 
core  can  store  a  flux  level  nearly 
equal  to  the  saturation  value.  This 
flux  storage  with  no  applied  mmf  is 
a  necessary  feature  of  the  amplifier 
with  reset  control. 

The  basic  theoretical  relationship 
pertinent  here  is  that  between  the 
flux  in  a  coil  and  the  voltage  across 
it.  Magnetic  theory  states  that  the 
flux  linkages  in  a  coil  at  any  instant 
are  exactly  equal  to  the  value  of  the 
integral  of  the  voltage  across  the 
coll  at  that  time.  For  the  applica¬ 
tion  under  consideration,  with  sin¬ 
usoidal  line  voltages,  this  can  be 
restated  in  simpler  form:  the  flux 
change  in  the  coil  at  the  end  of  a 
half  cycle  is  proportional  to  the 
volt-time  integral,  or  the  area  under 
the  voltage  waveshape  across  the 
coil  during  that  half  cycle. 

The  fundamental  difference  be¬ 
tween  the  new  circuit  and  the  satur¬ 
able  reactor  and  self-.saturating 
scheme  can  be  stated  as  follows: 
here  voltage  integral,  flux  and  flux 
density  are  the  independent  vari¬ 
ables  in  the  control  scheme,  as  com¬ 
pared  to  current,  magnetomotive 
force  and  magnetizing  force  in  the 
earlier  circuits. 

A  half-wave,  nonreversible  reset 
circuit  is  shown  in  Fig.  2.  The  load 
current  flows  thru  path  abce  while 
control  action  is  established  through 
abde.  A  single  winding  on  a  rec¬ 
tangular-loop  core  is  active  for  both 


the  load  and  reset  half  cycles.  Cur¬ 
rent  can  flow  in  the  load  Rl  only 
during  the  positive  half  cycle  of  line 
voltage  because  of  the  polarity  of 
the  rectifier  in  the  load  path.  Sim¬ 
ilarly,  control  current  can  flow  only 
during  the  negative  half  cycle.  The 
resistance  Rc  adjusts  the  duration 
of  current  flow  in  Rl  and  hence  is 
the  control  element  for  the  ampli¬ 
fier. 

The  circuit  reduces  to  simpler 
configurations  with  extreme  values 
of  Rc.  When  it  is  very  large,  the 
control  path  disappears,  leaving  the 
self-saturating  circuit  of  Fig.  IB 
with  no  control  mmf.  This  is  the 
condition  of  maximum  output. 

When  Rc  is  very  small,  the  resist¬ 
ances  in  .series  with  the  coil  during 
both  half-cycles  are  very  small  in 
comparison  to  the  self  impedance  of 
the  winding.  Hence,  for  all  prac¬ 
tical  purposes,  the  coil  is  connected 
directly  across  the  line,  and  only  a 
small  magnetizing  current  can  flow. 
This  is  the  condition  for  minimum 
output.  Varying  Rc  between  these 
two  limits  controls  the  load  power 
in  the  manner  described  below. 

Control  Action 

Just  before  the  start  of  the  nega¬ 
tive  half  cycle  of  line  voltage,  load 
current  has  been  flowing,  and  the 
core  completely  saturated.  Opera¬ 
tion  is  along  path  3,  4  on  the  flux- 
current  loop  of  Fig.  3A.  At  the 
voltage  reversal  at  1  load  current 
ceases,  but  the  high  retentivity  of 
the  core  material  maintains  the  flux 
just  slightly  below  the  saturation 
value  at  1.  In  the  following  negative 
alternation  of  line  voltage,  current 
flows  only  in  the  reset  or  control 


FIG.  2 — Magnetic  ampUiier  with  reset 
control.  The  core  is  reset  by  current 
flowing  through  Rc  during  each  half 
cycle  when  lood  current  is  blocked  by 
rectifier  In  series  with  load 


path,  abde  (Fig.  2).  The  drop 
across  the  rectifier  is  very  small,  so 
that  the  line  voltage  divides  be¬ 
tween  the  coil  and  the  control  re¬ 
sistance,  the  actual  voltage  wave¬ 
shapes  depending  on  the  magnetic 
characteristics  of  the  core  and  the 
value  of  Rc-  This  reset  current  is 
very  small  compared  to  the  load  cur¬ 
rent,  and  its  peak  value  equals  the 
maximum  horizontal  coordinate  of 
the  left  flank  of  the  flux-current 
loop. 

The  flux  in  the  core  must  change 
by  an  amount  proportional  to  the 
area  under  the  coil-voltage  curve 
during  this  re.set  half  cycle.  It 
moves  from  point  1  to  point  2  (Fig. 
3A),  a  change  equal  to  0,  .  The  value 
of  Rc  determines  the  division  of  re¬ 
set  line  voltage  between  itself  and 
the  coil,  and  hence  the  flux  change 
<f)c.  Thus  its  function  is  to  set  the 
flux  in  the  core  at  the  end  of  reset 
and  the  start  of  the  load  half  cycle. 

At  2,  the  line  voltage  reverses, 
the  reset  rectifier  blocks,  and  con¬ 
duction  starts  in  the  load  path  with 
the  current  at  first  limited  to  a  small 
value  by  the  width  of  the  flux-cur¬ 
rent  loop  and  the  magnetic  char¬ 
acteristics  of  the  core.  All  the  line 
voltage  appears  across  the  coil, 
since  its  instantaneous  unsaturated 
impedance  has  been  chosen  very 
much  greater  than  Rl.  The  volt- 
second  area  of  the  coil  voltage  from 

2  onward  grows,  and  the  flux  rises 
proportionately  with  it. 

At  some  instant,  point  3,  enough 
area  has  accumulated  to  bring  the 
flux  back  to  the  saturated  level. 
Since  no  further  flux  change  is  pos¬ 
sible,  the  coil  impedance  drops 
abruptly,  and  all  of  the  line  voltage 
appears  across  R,..  Load  current 
flows  during  the  re.st  of  the  positive 
half  cycle,  and  the  average  load 
power  depends  on  the  conduction 
angle  0t.  At  point  4  the  line  voltage 
again  reverses,  load  current  is 
blocked  by  the  rectifier,  and  the 
action  repeats  itself. 

Conduction  angle  6,,  depends  on 
the  degree  of  reset,  and  the  initial 
value  of  flux  at  the  start  of  the  load 
alternation.  If  <Pc  decreases,  point 

3  will  be  closer  to  2,  the  coil  will  fire 
sooner,  and  the  load  power  is  in¬ 
creased.  Thus  an  increase  in  Rc 
brings  about  a  corresponding, 
though  not  proportional,  increase  in 
the  load  power.  Figure  3B  shows 
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the  conditions  for  a  higher  value  of 
Re.  The  flux-current  loop  for  this 
case  is  similar  to  Fig.  3A,  but  with 
a  smaller  value  of  flux  change  «/• 
Another  comparison  can  be  made 
between  mmf  and  reset-control 
amplifiers.  In  both,  load  rectifiers 
permit  output  current  to  flow  dur¬ 
ing  one  half  cycle  only.  Also,  the 
conduction  angle  6i  is  determined 
by  the  flux  in  the  core  at  the  start 
of  the  load  half  cycle.  The  two  dif¬ 
fer  only  in  the  method  by  which  this 
initial  flux  level  is  established. 

With  mmf  control,  ampere-turns 
is  the  independent  variable  which 
sets  the  initial  value  of  flux  at  a 
point  just  to  the  left  of  point  2  on 
the  flux-current  loop  of  Fig.  3A.  In 
reset  control,  voltage-integral  is  the 
independent  variable,  and  the  initial 
flux  is  set  by  controlling  the  coil- 
voltage  area  during  the  reset.  Thus 
the  load  circuit  action  is  the  same 
in  both  schemes,  and  the  load  con¬ 
duction  angle  Oi  is  controlled  by  the 
initial  flux  level  at  the  start  of  tho 
load  cycle,  regardless  of  its  deriva¬ 
tion. 

Since  the  flux  changes  during 
load  and  reset  periods  are  exactly 
equal,  the  equivalent  coil-voltage 
areas  must  also  be  identical.  The 
positive  and  negative  half-cycle 
areas  of  line  voltage  are  the  same; 
hence  the  area  of  the  voltage  across 
Rc  must  equal  that  across  the  load 
Rl.  This  establishes  a  basic  ident¬ 
ity;  for  this  circuit,  the  average 
(d-c)  control  voltage  equals  the 
average  load  voltage.  Therefore,  if 
the  control  voltage  is  known,  the 
load  current,  voltage  and  power  can 
be  predicted  (shaded  areas,  Fig. 
3). 

Control  Resistance 

The  characteristics  of  Ro  can  be 
established  fairly  simply.  Its  value 
can  be  specified  for  chosen  maxi¬ 
mum  and  minimum  conduction 
angles  in  terms  of  the  unsaturated 
coil  impedance.  As  an  example,  cur¬ 
rent  practice  with  Deltamax  and 
Orthonol  cores,  for  a  range  of  con¬ 
duction  angles  from  30  tc  170  de¬ 
grees,  requires  a  variation  of  Re 
between  0.02  and  2.5  times  the  coil 
impedance.  The  latter  is  obtained 
by  dividing  the  peak  line  voltage  by 
the  peak  coil  current  flowing  with 
the  reactor  connected  simply  across 
the  line.  This,  however,  is  an  em¬ 


pirical  relationship.  Its  analytical 
confirmation  requires  data  on  the 
volt-ampere  and  flux-current  char¬ 
acteristics  of  wound  cores  not  pres¬ 
ently  available.  The  resistance  Rr 
must  be  able  to  withstand  the  peak 
line  voltage  ^fiill  output")  and  the 
peak  coil  magnetizing  current  (full 
reset).  It  must  absorb  a  varying 
amount  of  power  from  the  circuit, 
which  maximizes  at  approximately 
half  outnut. 

Although  a  variable  resistance  is 
required  as  the  control  parameter, 
this  amnlifier  can  be  controlled  by 
practically  any  form  of  waveshape 
of  voltage.  It  was  shown  that  the 
average  control  voltage  must  equal 
the  load  voltage.  This  must  hold 
whether  the  control  voltage  is  ex¬ 
ternally  derived,  or  merely  the  volt¬ 
age  drop  of  a  magnetizing  current 
across  a  control  resistance.  The  one 
requirement  for  voltage  control  is 
that  the  internal  impedance  of  the 
control  source  be  low,  otherwise, 
with  no  control  voltage  full  reset 
and  minimum  output  will  be  impos¬ 
sible. 

Using  the  figures  cited  above,  the 
control-source  resistance  would  have 
to  be  0.02  times  the  coil  impedance 
or  less,  if  a  minimum  conduction 
angle  of  at  least  30  degrees  were 
required.  This  may  require  a  mis¬ 
match  between  control  source  and 
amplifier.  It  should  be  noted  that 
the  source  will  always  absorb, 
rather  than  deliver,  power  from  the 
amplifier,  because  of  the  direction 
of  flow  of  the  reset  current. 


This  discussion  has  purposely  as¬ 
sumed  ideal  circuit  elements.  This 
will  not  be  the  case  in  practice.  Rec¬ 
tifier  leakage  may  prevent  full  out¬ 
put  if  the  sum  of  the  leakage  and 
the  control  circuit  current  has  peaks 
exceeding  a  value  established  by  the 
d-c  coercive  force  of  the  core  ma¬ 
terial.  The  saturated  inductance  of 
the  coil  delays  reset  and  load  cur¬ 
rent  commutation.  With  wrapped- 
core  toroids,  typical  values  are  10 
to  15  degrees.  Stacked  laminations 
give  larger  delays.  Available  core 
materials  only  approach  the  rec¬ 
tangular  loop,  and  load-current  volt¬ 
age  drops  in  the  rectifier  and  coil 
must  be  considered. 

The  load  circuits  of  these  ampli¬ 
fiers  can  be  connected  in  the  same 
configurations  previously  developed 
for  the  self-saturating  or  mmf-con- 
trol  amplifiers.  The  reset  circuits 
must  be  determined  by  the  nature 
of  the  control  impedances  or  volt¬ 
ages  available.  It  is  expected  that 
study  of  available  active  impedances 
will  result  in  composite  control 
amplifiers  far  superior  to  presently 
available  ca.scaded  magnetic  ampli¬ 
fiers  with  mmf  control. 

The  author  wishes  to  express  his 
thanks  to  W.  J.  Dornhoefer  and 
Harold  G.  Richer,  .Ir.  for  their  help 
in  this  work. 
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FIG.  1 — Shunl-tTP*  diod*  limiter  with 
Mlf-rectUied  bicu  U  connected  acroes 
laet  i-l  plate  circuit 


Noise  Limiter 
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USE  OF  amplitude  modulation 
for  mobile  vhf  services  such 
as  civil  and  military  aircraft,  civil 
defense  and  civil  air  patrol  imposes 
intelligibility  limitations  in  the 
presence  of  strong  impulse  inter¬ 
ference,  Such  receiving  conditions 
occur  when  stations  are  located  in 
areas  where  automobile  traffic  is 
heavy  and  relatively  close  to  the 
receiving  antenna. 

Amplitude -limiting  devices  of 
many  types’  have  been  designed 
into  vhf  receivers  to  minimize  the 
effects  of  impulse  interference ;  and 
many  of  them  do  a  creditable  job 
if  the  noise  voltages  appearing  at 
the  receiver  input  are  not  excessive. 
When  the  impulse  noise  increases, 
however,  many  noise  limiters  fail 
to  maintain  intelligibility  of  the 
incoming  signal. 

Although  noise-reduction  circuits 
have  been  suggested  that  do  not 
depend  upon  amplitude  limiting  for 
their  operation,  amplitude  limiting 
is  the  noise-limiting  technique  hav¬ 
ing  widest  application.  Only  ampli¬ 
tude  limiting  will  be  considered  in 
this  article. 

Interference 

Impulse  noise,  as  generated  by 
an  ignition  system,  is  a  train  of 
highly -damped  oscillations,  the 
repetition  rate  of  which  varies  with 
the  rpm  of  the  motor.  The  wave¬ 
form  of  each  impulse  and  the 
amount  of  radiated  energy  depend 
upon  the  electricill  characteristics 
of  the  ignition  system.  In  general, 
the  duration  of  each  impulse  is  ex¬ 
tremely  short  and  its  energy  is 
spread  over  a  wide  range  of  fre¬ 
quencies.  If  a  receiver  of  limited 
bandwidth  is  subject  to  such  im¬ 
pulse  noise,  the  duration  of  each 


noise  wave  train  is  progressively 
increased  as  it  passes  through  each 
succeeding  tuned  circuit  on  its  way 
to  the  final  detector.  After  detec¬ 
tion,  the  pulse  is  further  integrated 
by  the  i-f  filter  and  the  audio  sys¬ 
tem. 

I-F  Limiters 

Since  all  intelligence  carried  by 
an  incoming  a-m  .signal  is  lost  dur¬ 
ing  the  limiting  of  a  noise  pulse, 
the  shorter  the  duration  of  the  lim¬ 
ited  pulse,  the  lower  the  loss  of  in¬ 
telligence,  Optimum  impulse-noise 
reduction  is  obtained  by  limiting 
the  amplitude  of  the  noise  pulse  at 
a  point  in  the  receiver  where  band¬ 
width  is  maximum  commensurate 
with  selectivity  requirements. 

The  desirability  of  limiting  im¬ 
pulse  noise  before  excessive  integra¬ 
tion  by  receiver  selectivity  has  been 
pointed  out.*  Nevertheless,  many 
vhf  receivers  in  use  do  not  take  full 
advantage  of  their  overall  band¬ 
width  when  they  use  noise  limiters 
following  the  final  detector.  Inte¬ 
gration  by  the  i-f  filter  is  largely 
responsible.  In  addition,  such  limit¬ 
ers  do  not  prevent  the  avc  system 
from  responding  to  a  train  of  noise 
pulses,  thereby  desensitizing  the 
receiver. 

What  is  needed  is  an  effective 
i-f  limiter  requiring  a  minimum 
of  parts  and  capable  of  effective 
noise  limiting  prior  to  the  final  de¬ 
tector.  Such  a  limiter,  if  it  is  to  be 
used  in  mobile  receivers,  must  be 
capable  of  adjusting  itself  to  varia¬ 
tions  in  the  received  signal  and 
must  allow  the  designer  to  choose 
the  degree  of  limiting  desired.  If 
such  a  limiter  can  automatically 
adjust  itself  to  the  degree  of  modu¬ 
lation  of  the  incoming  signal  at  a 


roughly  syllabic  rate,  its  effective¬ 
ness  can  be  increased.  The  limiter 
to  be  described  is  designed  to  im¬ 
prove  intelligibility  of  a-m  speech 
signals  in  the  pre.sence  of  strong 
impulse  interference,  when  reten¬ 
tion  of  speech  quality  is  of  less  im¬ 
portance  than  intelligibility.  Effec¬ 
tive  noise  limiting  under  such  con¬ 
ditions  requires  some  degree  of 
flattening  of  the  positive  modula¬ 
tion  peaks  by  the  limiter  and  such 
distortion  is  not  conducive  to  main¬ 
tenance  of  speech  quality.  The  de¬ 
signer,  however,  may  make  his  own 
compromise  between  the  degree  of 
noise  limiting  desired  and  the  dis¬ 
tortion  produced  by  limiting. 

Circuit  Details 

The  i-f  limiter  illustrated  in  Fig. 

1  is  a  conventional  full-wave  .shunt- 
type  diode  limiter  with  the  added 
provision  of  self-rectified  bias. 
Each  diode  assumes  a  bias  roughly 
equal  to  the  peak  value  of  the  ap¬ 
plied  i-f  voltage.  The  time  constant 
of  the  bias  circuit  is  largely  de¬ 
termined  by  Ct  and  the  shunt  re¬ 
sistance  consisting  of  /?,  and  R,  in 
series.  The  R,  of  the  last  i-f 
amplifier  and  the  value  of  C,  deter¬ 
mine  the  charging  rate.  Limiter 
bias  rises  with  positive  modulation 
of  the  incoming  signal  and  tends  to 
follow  the  modulation  level  at  a 
syllabic  rate;  i-f  voltage  variations 
not  ironed  out  by  the  avc  are  ac¬ 
commodated  in  a  like  manner. 

Opening  S,  allows  the  bias  to 
rise  to  the  peak  value  of  the  applied 
i-f  voltage  and  stay  there,  thus  in 
effect  removing  the  limiting  action. 
Crystal  diodes  have  been  used  in 
place  of  the  6AL5,  but  their  com¬ 
paratively  low  back  resistance  acts 
as  a  finite  shunt  across  limiting 


164 


Jum.  1953  — ELECTKON  ICS 


For  Mobile  VHF 

Shunt-type  diode  limiter  in  last  i-f  plate  circuit  reduces  impulse  noise  in  mobile  vlif 
receivers.  Circuit  is  applicable  in  civil  defense,  aircraft,  airport-control-tower  and  other 
vhf  a-m  equipment  operating  in  heavy  ignition-noise  areas 


the  flexibility  of  control  over  the 
degree  of  limiting. 

The  limiter  circuit  is  used  across 
the  primary  circuit  of  the  last  i-f 
transformer  as  circuit  parameters 
are  more  favorable  for  effective 
limiting  at  this  point.  A  shunt  lim¬ 
iter  of  finite  forward  resistance 
performs  best  when  working  out 
of  a  high-impedance  source  into  a 
high-impedance  load,  and  such  con¬ 
ditions  are  best  met  by  the  indi¬ 
cated  circuit.  Impulse-noise  pulses 
are  limited  to  a  level  determined 
by  the  limiter  bias  which  in  turn  is 
determined  by  the  average  peak 
level  of  the  applied  i-f  voltage. 

For  effective  limiting,  the  re¬ 
ceiver  must  have  sufficient  gain  up 
to  the  limiter  to  assure  proper  lim¬ 


iter  action  on  weak  signals.  The 
requirements  in  this  respect  are 
quite  similar  to  an  f-m  receiver 
equipped  with  a  limiter.  Unfortu¬ 
nately,  diodes  do  not  look  like  a 
low  resistance  until  the  input  volt¬ 
age  is  measured  in  volts. 

Receiver  Application 

This  limiting  circuit  has  been 
incorporated  into  two  vhf  receivers 
with  excellent  results.  The  first  re¬ 
ceiver,  designed  for  civil-defense 
operation  in  the  144  to  148-mc  range 
consists  of  a  cascode  r-f  stage,  tri- 
ode  mixer  and  three  stages  of  4-mc 
i-f  having  a  bandwidth  of  approxi¬ 
mately  60  kc.  A  block  diagram  is 
shown  in  Fig.  2A.  In  this  receiver, 
/?,  and  R,  are  replaced  by  a  2-meg¬ 


ohm  variable  resistor  to  allow 
adjustment  of  the  limiting  level. 
This  provision  for  adjustment  of 
the  limiting  action  is  not  necessary 
once  the  designer  has  chosen  the 
desired  degree  of  limiting. 

Switch  Si,  indicated  in  Fig.  1, 
may  be  eliminated  if  limiting  is  de¬ 
sired  at  all  times,  and  the  two  fixed 
resistors  jB,  and  R,  may  be  com¬ 
bined  into  one.  Delayed  avc  is  used 
in  this  receiver  to  allow  maximum 
gain  on  weak  signals  for  better  lim¬ 
iting. 

The  second  receiver  is  a  double¬ 
conversion  unit  with  a  similar  r-f 
and  mixer  arrangement.  Figure  2B 
shows  its  block  diagram.  One  stage 
of  10.7-mc  amplification  is  used  be¬ 
tween  the  first  and  second  mixer 
with  two  stages  of  455-kc  i-f  follow¬ 
ing  the  second  mixer.  The  gain  up 
to  the  limiters  in  both  receivers  is 
comparable,  but  the  bandwidth  of 
the  second  set  is  approximately 
6  kc  as  opposed  to  60  kc  for  the 
single-conversion  unit. 

The  noise-limiting  performance 
of  this  circuit  arrangement,  in  both 
mobile  and  fixed  operation,  has  pro¬ 
vided  a  degree  of  performance  not 
obtainable  with  the  conventional 
type  of  noise  limiter.  While  the 
narrow-band  receiver  provides  bet¬ 
ter  intelligibility  in  the  reception 
of  very  weak  signals  in  the  ab¬ 
sence  of  heavy  impulse  noise,  the 
wide-band  receiver,  is  more  ef¬ 
fective  in  preserving  intelligibility 
under  conditions  of  heavy  impulse 
interference. 
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TRANSISTORS:  Theory  and  Application 

£ 

Transistor  Action 


By  ABRAHAM  COBLENZ  and  HARRY  L.  OWENS 

Sifftial  Corps  Engineering  Laboratories 
Fort  Monmouth,  New  Jersey 


Part  IV 


FIG.  1 — Schcnatic  r«pr«a*ntation  of  germanium  and  tllicon  atom*  shows  slsctron 
rings  surrounding  nucieus.  Note  the  2-8-18-4  orrangement  ior  Ge  and  2-8-4  arrange¬ 
ment  for  SL  First  three  rings  for  Ge  and  first  two  for  St  ore  complete  rings. 


IN  THE  FIRST  three  articles  of  this 
series  concepts  particularly  ap¬ 
propriate  to  transistor  theory  and 
not  normally  encountered  in  the 
study  of  vacuum  tubes  have  been 
discussed.  A  superficial  view  of 
transistor  operation  was  given’,  and 
some  simplified  principles  of  quan¬ 
tum  mechanics  were  considered 
which  will  assist  in  a  deeper  under¬ 
standing  of  transistdr  action*.  In 
addition,  special  aspects  regarding 
the  nature  of  the  electron  have  been 
reviewed*  for  use  in  the  analysis  of 
the  microscopic  structure  of  the 
solid  materials  used  in  transistors. 

In  this  article  the  application  of 
these  very  general  theorems  is  made 
to  the  study  of  germanium  and  sili¬ 
con  to  provide  better  insight  into 
the  nature  and  structure  of  semi¬ 
conductors. 

Atom  Structure 

This  section  concerns  primarily 
the  Ge  and  Si  atoms.  Mention  has 
been  made  that  the  present  theory 
of  the  structure  of  matter  envisions 
a  nucleus  containing  protons  (-1-) 
about  which  are  distributed  elec¬ 
trons  (  — )  in  sufficient  quantity  so 
that  the  total  charge  of  the  atom  is 
zero.  It  is  essential  to  bear  in  mind 
that  the  normal  atom,  if  not  dis¬ 
turbed  or  ionized,  is  neutral  or  has 
zero  charge. 

The  electrons  outside  the  nucleus 
are  arranged  in  shells  or  rings  as 
indicated  diagrammatically  in  Fig. 
1.  The  atomic  number  of  german¬ 


ium  is  32 ;  this  means  that  there  are 
32  electrons  rotating  around  the 
nucleus  as  indicated.  From  previous 
discussion,*  it  is  not  to  be  inferred 
that  these  electrons  are  at  any  time 
physically  distributed  as  shown — 
the  positions  of  the  electron  shown 
may,  for  convenience  in  thinking, 
be  regarded  as  the  most  probable 
locations. 

An  electron  shown  in  the  sketch 
as  being  in  the  outer  ring  of  4  has 
a  fairly  large  probability  at  various 
times  of  being  just  outside  the  nu¬ 
cleus  and  even  closer  to  it  than  the 
two  electrons  of  the  inner  ring. 
Similar  remarks  apply  to  all  the 


other  electrons.  For  electrons  we 
always  speak  of  probability  with 
regard  to  their  position  and  only  for 
convenience  in  discussion  do  we 
draw  ultrasimplihed  sketches  like 
Fig.  1.  More  correctly,  we  should 
show  a  smeared-out  picture  as  in 
Fig.  2  where  the  shaded  portions 
show  areas  of  high  probability. 

For  discussion,  consider  that  an 
atom  consists  of  a  nucleus  sur¬ 
rounded  by  one  or  more  concentric 
rings  of  electrons.  A  ring  is  re¬ 
garded  as  complete  if  it  has  a  par¬ 
ticular  number  of  electrons  associ¬ 
ated  with  it.  The  ring  nearest  the 
nucleus,  or  ring  No.  1,  requires  two 
electrons  to  be  complete.  The  next 
outer  ring,  ring  No.  2,  has  eight 
electrons,  and  ring  No.  3  has  eigh¬ 
teen  electrons  (eight  for  argon) 
when  complete.  Both  the  position 
of  the  ring  and  the  number  of  elec¬ 
trons  in  it  must  be  known  to  de- 


•  This  it  the  fourth  in  a  series  of  articles  on  transistor  electronics 
CC44IF*AIJmiF*TARC  '""'tten  for  engineers  and  technicians  with  limited  experience 

I  UKa  jfliij.rtote  physics.  A  list  of  previous  articles  in  this  series 

•  appears  at  the  end  of  this  article  in  the  references 
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In  Germanium  and  Silicon 


Stuily  of  physical  properties  of  common  transistor  semiconductor  materials  and  impurities. 
Conduction  by  holes  and  electrons  is  explained  to  provide  working  knowledge  of 
principles  for  following  articles  on  transistor  electronics 


termine  whether  a  particular  ring  is 
complete. 

Energy  Levels 

It  is  possible  to  knock  out  one  or 
more  electrons  from  any  of  the 
rings  about  the  nucleus.  In  the  case 
of  the  incomplete  rings  such  as  the 
outer  rings  of  four  electrons  shown 
for  the  two  elements  in  Fig.  1,  it  is 
possible  to  cause  an  additional  elec¬ 
tron  or  more  to  become  attached  to 
the  atom  in  the  incomplete  ring.  In 
either  case,  whether  the  atom  gains 
an  electron  (or  more),  or  loses  an 
electron  (or  more),  the  atom  is  said 
to  be  ionized. 

To  knock  out  electrons  from  the 
various  rings  of  the  atom  requires 
energy.  This  energy  may  be  ob¬ 
tained,  for  example,  from  heat  in 
the  form  of  thermal  agitation,  by 
bardment  by  some  other  particle,  or 
particle,  or  by  subjecting  the  atom 
to  electric  fields. 

One  of  the  ways  of  determining 
in  which  ring  of  an  atom  a  given 
electron  exists  is  by  measurement 
of  the  amount  of  energy  required  to 
ionize  the  atom  with  respect  to  an 
electron  in  that  particular  ring. 
The  study  of  ionization  of  atoms  is 
quite  complex  and  actually  is  of 
little  concern  here.  It  is  essential, 
however,  to  bear  in  mind:  (1)  The 
ionization  energy  for  an  electron  in 
an  inner  ring  is  greater  than  that 
for  an  electron  in  an  outer  ring.  (2) 
For  a  given  position  of  a  ring  with 
respect  to  the  nucleus,  say  the 
second  ring,  more  energy  is  re¬ 
quired  to  remove  an  electron  from 
a  complete  or  full  ring  than  from 
an  incomplete  or  unfilled  ring. 

In  general  when  an  electron  is 
at  a  given  energy  level  there  is  a 
greater  probability  that  it  may 


move  or  jump  to  a  lower  level  than 
to  a  higher  level  because,  to  jump 
to  a  higher  level,  energy  from  some 
outside  source  must  be  supplied. 
On  the  other  hand,  due  to  random 
processes,  there  is  a  finite  probabil¬ 
ity  that  an  electron  will  jump  to  a 
lower  level. 

The  point  of  interest  here  is  that 
in  consequence  of  this  oversimpli¬ 
fied  picture,  electrons  in  the  states 
of  higher  energy  have  a  greater 
probability  of  change  or  transition 
to  new  levels  than  electrons  in  the 
lower  energy  levels.  If  an  electron 
changes  its  energy  level  frequently, 
or  the  probability  of  such  change 


of  energy  is  large,  we  say  that  the 
electron  is  in  an  unstable  state,  and 
contrariwise,  if  the  probability  for 
an  energy  transition  is  small,  the 
electron  is  in  a  stable  state. 

Stable  Electrons 

The  fact  that  electrons  in  com¬ 
pleted  rings  are  more  stable  than 
those  in  the  incompleted  rings  is 
actually  the  crux  of  the  matter  of 
interest  to  us.  If  a  certain  state  of 
a  system  is  more  stable  than 
another,  the  probability  will  always 
be  greater  of  finding  this  system 
in  the  stable  state.  Because  the 
stable  condition  is  the  one  of  high- 


TRANSISTOR  AMPLIFIER  IN  QUANTITY  PRODUCTION 
I  I 


The  tiny  amplifier  shown  has  the  distinction  of  being  among  the  first 
transistorized  devices  to  be  produced  in  quantity.  Designed  and  manu¬ 
factured  by  Sapon  Engineering  Co.  for  Bell  Laboratories,  the  omplifier 
uses  two  point-contact  transistors  and  provides  30  to  40  db  gain  when 
inserted  in  a  high-impedance  line  such  as  a  microphone  coble.  Several 
hundred  of  these  units  will  be  manufactured  for  demonstration  purposes 
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FIG.  2 — ArtUl'i  conception  oi  gomonlam  and  nilicon  atom*  ahowing  unoarod-out 
region  about  nucleus  which  represents  probobllltT  oi  iindlng  on  electron  in  this 
region.  Lighter  regions  both  near  the  nucleus  and  at  outer  edges  Indicate  regions 
where  probability  is  small 


est  probability  in  certain  sub¬ 
stances,  some  natural  and  some  arti¬ 
ficial,  the  atoms  tend  to  adjust 
themselves  and  their  electrons  into 
a  state  of  stability. 

Whereas  the  atoms  of  the  ele¬ 
ments  are  frequently  found  in  an 
ionized  condition,  ionization  is  re¬ 
stricted  to  the  incomplete  rings, 
normally-full  rings  seldom,  if  ever, 
being  found  in  an  ionized  condition. 
As  a  result,  simple  chemical  com¬ 
pounds  involve  interactions  among 
the  electrons  in  the  incomplete  rings 
only,  and  for  this  reason  these  elec¬ 
trons  are  called  the  valence  elec¬ 
trons.  (Latin:  valeo,  to  be  worth, 
or  to  be  strong.)  Because  only  the 
valence  electrons  enter  into  chemi¬ 
cal  combinations  under  normal  cir¬ 
cumstances,  diagrammatically  only 
the  valence  electrons  are  usually 
shown  and  the  complete  rings  are 
understood  and  omitted.  Subsequent 
diagrams  for  the  germanium  and 
silicon  atoms  show  only  the  four 
valence  electrons. 

In  Fig.  3  are  shown  several  atoms 
of  carbon.  Carbon  is  tetravalent 
(four  valence  electrons),  atomic 
number  6,  and  the  two  electrons  of 
the  inner  ring  are  not  shown,  as  per 
the  convention  mentioned.  Note 
that  for  the  inner  or  first  ring  two 
electrons  constitute  a  completed 
ring.  In  the  particular  substance 
whose  atomic  structure  is  shown  by 
this  crude  sketch,  the  valence  elec¬ 
trons  of  atom  1  are  shared,  as  it 
were,  with  the  valence  electrons  of 
atoms  2,  3,  4  and  5.  With  this  ar¬ 
rangement  atom  1  behaves  as 
though  its  second  or  outer  ring 
were  now  complete  and  had  8  elec¬ 
trons  in  it. 


Admittedly  this  is  over-simpli¬ 
fied,  but  the  observed  fact  is  that 
an  electron  in  an  incomplete  ring, 
and  having  an  energy  level  E„  is 
actually  found  to  occupy  a  lower 
energy  level  Et  when  it  is  part  of  an 
electron-sharing  arrangement,  such 
as  shown  in  Fig.  3. 

Whatever  is  said  about  a  single 
atom  and  its  electrons  in  reality  ap¬ 
plies  to  the  countless  myriads  of 
such  atoms  and  electrons  which  con¬ 
stitute  the  semiconductor  material. 
Each  electron  of  an  atom  such  as 
No.  1  is  shared  with  a  suitable  near¬ 
by  valence  electron  such  as  from 
atom  2,  and  this  pair  of  electrons 
thus  may  be  said  to  form  a  bond 
which,  because  it  involves  valence 
electrons,  is  called  a  valence  bond. 
This  term  is  part  of  the  basic  term¬ 
inology  in  semiconductor  theory 
and  is  frequently  encountered  in  the 
analysis  of  transistor  action. 

The  four  valence  bonds  shown  for 
the  carbon  atoms  give  rise  to  a  type 
of  substance  which  the  reader 
knows  as  diamond.  Of  particular 
significance  in  transistor  work  is 
the  fact  that  the  atomic  structure 
for  pure  germanium  and  silicon 
is  exactly  as  shown  for  diamond  in 
Fig.  3  One  need  merely  write  Ge 
or  Si  in  the  place  of  the  C  in  the 
figure  to  have  the  correct  picture. 

Semiconductors 

Interesting  and  useful  informa¬ 
tion  about  silicon  and  germanium 
can  be  deduced  from  the  simple  pic¬ 
ture  of  the  valence  bond  structure. 
First,  to  have  electric  current  there 
must  be  carriers  of  electric  current. 
Except  for  special  cases  when  the 
carriers  may  be  holes'  the  carriers 


are  negatively-charged  electrons. 

As  a  corollary,  if  large  numbers 
of  electron  carriers  are  available, 
the  current  may  be  large  and  other 
things  being  equal,  we  say  the  cir¬ 
cuit  involved  has  low  resistance  or 
high  conductivity.  Contrariwise,  if 
the  number  of  available  or  free  elec¬ 
trons  is  small,  the  circuit  has  high 
resistance  or  low  conductivity. 

A  free  electron  is  one  that  is  not 
in  the  sphere  of  influence  of  the 
nucleus  or  that  is  not  in  a  circum- 
nuclear  ring.  When  an  electron  is 
in  a  valence  bond  it  is  in  a  stable 
state  of  low  energy  and  is  consid¬ 
ered  to  be  bound  in  the  valence 
bond,  and  not  free  to  take  part  in 
conduction. 

From  the  preceding  we  may 
reason  as  follows:  (1)  Most  of  the 
electrons  in  a  material  whose  struc¬ 
ture  involves  valence  bonds  are 
bound.  (2)  Hence  very  few  elec¬ 
trons  are  free  to  take  part  in  the 
conduction  process.  (3)  Since  the 
number  of  electrons  free  to  take 
part  in  conduction  is  small,  the  ma¬ 
terial  is  not  a  good  conductor. 
Since  the  three  preceding  state¬ 
ments  are  applicable  to  germanium 
and  silicon,  these  materials  fall  into 
the  category  of  part  conductors,  or 
semiconductors. 

Forbidden  Band 

Because  energy  must  be  imparted 
to  the  electron  to  get  it  out  of  its 
orbit  about  the  nucleus,  it  is  fairly 
clear  that  free  electrons  have,  in 
general,  a  higher  energy  level  than 
electrons  in  a  ring  whether  the  ring 
be  completed  or  not.  As  has  already 
been  defined  in  Part  II  a  series  or 
ensemble  of  adjacent  energy  levels 
is  called  an  energy  band. 

In  Fig.  4A  is  shown  a  sketch  indi¬ 
cating  a  conduction  band  or  the 
levels  of  energy  of  free  electrons. 
The  ensemble  of  energy  levels  for 
the  electrons  in  the  valence  bonds, 
or  covalent  bonds  as  these  are  some¬ 
times  called,  forms  a  band  of  energy 
levels  which  is  called  the  valence 
bond  band.  As  indicated  in  Fig. 
4A  the  energy  levels  in  the  valence 
bond  band  are  lower  than  the  energy 
levels  in  the  conduction  band. 

The  interesting  point  about  this 
picture  of  the  structure  of  german¬ 
ium  or  silicon  is  that  between  these 
two  bands  is  a  series  of  energy 
levels  which,  for  a  given  material. 
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is  never  observed  to  exist.  These 
form  an  energy  gap  which  is  also 
called  the  forbidden  band. 

An  insight  into  the  importance  of 
this  concept  of  forbidden  bands, 
conduction  bands  and  valence  bond 
bands  is  obtained  from  the  consid¬ 
eration  that  it  is  feasible  to  classify 
the  conductors,  the  semiconductors 
and  the  insulators  by  this  means. 
In  the  case  of  conductors  (Fig.  4C) 
there  is  no  forbidden  band  or 
energy  gap  at  ordinary  tempera¬ 
tures.  There  is  an  overlapping  of 


FIG.  3 — CoToUnt  bond  ttnicturo  in  o 
l•tra▼al•nt  atom  laltico.  Such  ToUnce 
bondt  may  UitoIto  atom*  of  corbon 
(diamond),  qormonium  and  silicon, 
among  othor*.  Not*  how  oach  oloctron 
is  bound  by  valsncs  bond  and  not  Iroo 

to  taka  port  in  conduction  procsss 

the  conduction  and  valence  bands, 
and  valence  bonds  may  or  may  not 
exist. 

This  implies  that  very  large  num¬ 
bers  of  electrons  whose  energy  falls 
in  the  conduction  band  are  always 
present.  If  this  situation  exists  in 
a  given  material,  the  material  is  a 
conductor  by  definition. 

In  the  case  of  insulators  the 
energy  gap  is  very  large,  perhaps 
of  the  order  of  twenty  electron 
vcrfts.’  The  number  of  electrons 
which  at  room  temperatures  will 
acquire  sufficient  energy  by  thermal 
agitation  alone  to  jump  the  gap  and 
make  the  transition  from  the  val¬ 
ence  band  to  the  conduction  band 
will  be  small  (Fig.  4B). 

Fearing  in  mind  from  previous 
discussions  that  the  most  probable 
state  of  the  electron  is  in  the  lower 
energy  levels  or  in  the  valence  band, 
it  may  be  seen  that  if  the  energy 
gap  is  large  the  number  of  electrons 
which  will  be  found  in  the  conduc¬ 
tion  band  is  small,  and  by  definition 
the  material  is  an  insulator. 


Semiconductors  have  a  conduc¬ 
tivity  in  the  range  between  conduc¬ 
tors  and  insulators,  and  have  an 
energy  gap  of  the  order  of  one  elec¬ 
tron  volt.  For  the  semiconductors 
germanium  and  silicon,  the  width  of 
the  forbidden  band  is  0.7  and  1.11 
electron  volt  respectively,  and  by 
comparison  the  energy  to  remove  an 
electron  when  covalent  bonds  are 
not  involved  is  of  the  order  of  0.05 
electron  volt.  Thus  a  useful  criter¬ 
ion  for  classifying  conductors,  semi¬ 
conductors  and  insulators  is  on  the 
basis  of  the  width  of  the  energy 
jrap. 

Because  the  energy  gap  for  ger¬ 
manium  and  silicon  is  small,  even  at 
room  temperatures  some  electrons 
are  available  for  conduction,  having 
broken  from  their  valence  bonds. 
While  the  number  of  electrons 
raised  to  the  conduction  level  by 
thermal  agitation  is  sufficient  to 
place  these  two  substances  in  the 
category  of  the  semiconductors,  it 
is  insufficient  to  support  a  satis¬ 
factory  degree  of  transistor  action. 
Impurities  such  as  arsenic  (As), 
antimony  (Sb)  and  boron  (B)  are 
frequently  present  in  germanium 
and  provide  additional  carriers  to 
alter  the  conductivity.  These  and 
other  impurities,  gallium  (Ga)  and 
indium  (In),  for  example,  may  be 
added  in  controlled  amounts  to  pro¬ 
duce  a  desired  value  of  conductivity. 
Even  the  purest  germanium  now 
available  contains  sufficient  impuri¬ 
ties  to  provide  free  electrons  or 
holes  which  materially  increase  the 
conductivity.  In  Fig.  5  is  shown  a 
basic  arrangement  consisting  of  an 
impurity  atom,  such  as  arsenic,  in 
a  matrix  of  germanium  atoms.  Ar¬ 
senic  is  a  pentavalent  element  which 


means  that  its  outermost  and  in¬ 
complete  ring  has  five  electrons.  The 
closed  rings  of  arsenic  are  three  in 
number,  consisting  of  two,  eight, 
and  eighteen  electrons  respectively, 
and  do  not  enter  into  the  picture,  as 
mentioned  earlier  in  this  article, 
but  their  presence  must  be  under¬ 
stood. 

The  atoms  in  a  solid  are  arranged 
in  a  definite  order  or  pattern  and 
this  specific  arrangement  of  atoms 
is  called  a  lattice  (Fig.  7).  The 
positions  of  the  atoms  are  called 
the  lattice  sites,  and  when  one  atom 
displaces  another  from  its  normal 
lattice  site,  it  is  said  to  enter  the 
lattice  structure  substitutionally. 
On  the  other  hand  if  an  atom  as¬ 
sumes  a  position  within  the  volume 
generally  enclosed  by  the  lattice 
structure  without  being  located  at 
a  lattice  site,  it  is  said  to  enter 
interstitially. 

The  important  characteristic  of 
certain  types  of  pentavalent  impuri¬ 
ties,  such  as  arsenic  or  antimony, 
is  that  they  exhibit  a  greater  affin¬ 
ity  for  certain  lattice  sites  within 
the  structure  of  the  germanium 
than  the  germanium  atoms  norm¬ 
ally  at  those  sites.  Arsenic  may  be 
added  when  the  germanium  is  in  a 
molten  state  and  upon  solidification 
it  is  observed  that  arsenic  atoms 
have  entered  the  germanium  lattice 
structure  substitutionally.  The  elec¬ 
trons  in  the  outer  ring  of  the  ar¬ 
senic  atom  then  form  their  own 
covalent  bonds  with  adjacent  neigh¬ 
bors,  as  the  figure  shows,  and  there¬ 
by  form  a  stable  structure  for  the 
electrons  of  both  arsenic  and  ger¬ 
manium  which  are  involved  in  the 
valence  bonds.  But  arsenic  is  pen¬ 
tavalent  and  there  is  one  electron 


FIG.  4 — Energy  leTel  diagrams  show  dliferMtiotion  o(  Mmlconduclort,  insulators 
and  conductors  by  prosonco  and  width  of  various  bands 
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FIG.  5 — Germanium  crystal  structura, 
thowlna  an  atom  of  arsonic  replacing 
on*  of  garmanium  to  form  its  own  toI- 
anca  bonds  with  adlacant  atoms  ond 
laaving  ona  alactron  to  add  to  tha  pos- 
sibla  currant  corrlars.  Tha  fifth  ralanca 
alactron  of  tha  arsanic  doas  not  antar 
into  a  Talanca  bond.  A  small  amount  of 
ansrgy  will  bring  it  up  to  tha  conduction 
band  of  anargy  laaals  whara  it  can  act 
as  a  carrier  of  currant 

left  over.  There  are  no  adjacent 
electron.s  for  this  excess  electron  to 
form  convalent  bonds  with  and  in 
accordance  with  the  stability  pic¬ 
ture  described  this  electron  is  very 
easily  ionized  from  the  sphere  of 
influence  of  the  arsenic  nucleus.  It 
readily  enters  the  conduction  band 
to  act  as  a  free  electron  and  a 
carrier. 

To  remove  such  an  electron  from 
its  rintf,  only  about  0.06  electron 
volt  is  required  and  this  energy  is 
readily  available  from  thermal  agi¬ 
tation  at  room  temperature.  By 
comparison,  0.72  volt  would  be  re¬ 
quired  to  remove  this  electron  if 
it  were  in  a  covalent  bond. 

Donors 

Thus  the  impurities  provide  addi¬ 
tional  carriers  for  this  semiconduc¬ 
tor  at  room  temperature.  Because 
these  impurity  atoms  contribute  an 
electron  they  are  called  donors,  and 
it  is  a  convenient  mnemonic  to  ital¬ 
icize  the  n  to  show  that  donors  give 
rise  to  n-type  semiconductor  mate¬ 
rial. 

This  is  an  important  concept: 
n-type  germanium  is  due  to  a  donor 
impurity  and  the  majority  carriers 
of  electric  current  are  negative  par¬ 
ticles  or  electrons. 

The  discussion  here  refers  to  a 
typical  or  prototype  reorientation 
in  the  material,  and  in  the  german¬ 
ium  pellet  used  in  the  transistor 
there  are  myriads  of  such  impurity 


atoms  contributing  corresponding 
numbers  of  electrons.  In  a  sample 
of  high-purity  germanium,  one  im¬ 
purity  atom  per  100,000,000  ger¬ 
manium  atoms  is  a  typical  ratio. 
Controlled  amounts  of  impurities 
are  added  in  the  manufacture  of 
transistors  to  obtain  an  optimum 
impurity  concentration.  In  such 
purposely  contaminated  germanium 
samples  a  comparable  figure  is  one 
impurity  atom  per  10,000,000  ger¬ 
manium  atoms,  or  roughly  ten  times 
that  of  the  high-purity  germanium. 

A  trivalent  impurity  such  as 
boron  may  be  added  to  germanium 
when  in  the  molten  state  and  upon 
solidification  the  atoms  of  boron  re¬ 
place  atoms  of  germanium  in  their 
lattice  sites.  Each  boron  atom  robs 
an  electron  from  a  neighboring  val¬ 
ence  bond,  bringing  to  four  the 
number  of  electrons  in  its  valence 
ring.  Having  robbed  this  electron, 
as  shown  in  Fig.  6,  the  boron  atom 
forms  its  own  covalent  bonds  with 
adjacent  germanium  atoms  and 
thereby  enters  into  a  stable  ar¬ 
rangement  in  the  lattice  structure. 
But  the  valence  bond  from  which 
an  electron  has  been  taken  now  has 
a  deficiency  of  one  negative  charge. 

Holes  Redefined 

At  this  point  it  is  suggested  that 
the  reader  review  the  introductory 
definition  of  a  hole  given  in  the  first 
article  of  this  series.*  It  was  stated 


that  when  an  electron  is  removed 
from  a  neutral  atom  a  positive 
charge  is  created  and  this  is  of  the 
nature  of  a  hole.  However,  this  is 
a  preliminary  definition. 

In  an  accurate  definition,  the 
particular  net  positive  charge  re¬ 
maining  when  an  electron  is  re¬ 
moved  from  a  covalent  bond  is  a 
hole.  Strictly  speaking,  holes  are 
an  attribute  of  atoms  whose  elec¬ 
trons  enter  into  valence  bonds ; 
merely  removing  electrons  from  a 
neutral  atom  does  not  create  a  hole 
in  the  .semiconductor  sense  of  the 
word. 

In  this  respect  we  are  not  talking 
about  two  tiny  balls  of  fire  spinning 
about  the  nuclei  of  which  one  has 
been  removed  to  the  boron  atom. 
We  are  speaking  of  wave  packets 
whose  descriptive  wave  functions 
define  the  probability  of  finding 
these  wave  packets  in  the  region  of 
the  germanium  nucleus  and  whose 
quantum  states  are  described  by 
different  quantum  numbers  when 
in  a  valence  bond,  compared  to  the 
quantum  numbers  when  not  in  a 
valence  bond. 

The  redistribution  of  the  quan¬ 
tum  states  of  the  electrons  in  the 
system  when  one  has  been  removed 
from  a  valence  bond  is  for  physico- 
mathematical  purposes  conveniently 
described  in  terms  of  the  positive 
net  charge  remaining  and  this  con¬ 
venient  abstraction  is  called  a  hole. 


FIG.  6 — Gannanlum  crystal  itructur*  showing  on  atom  of  boron  replacing  one  of 
germanium,  adding  an  electron  to  its  valence  ring  of  3  and  forming  covalent  bonds 
with  nearest  neighbors.  A  hole  is  created  in  the  valence  bond  where  the  "robbed" 
electron  had  been 
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When  so  regarded  the  hole  is  en* 
dowed  with  a  true  positive  mass,  a 
true  positive  charge,  a  real  velocity, 
and  a  real  energy,  and  the  system 
acts  as  if  such  a  positive  particle 
exists. 

The  ball  of  fire  picture  is  in¬ 
adequate  for  such  an  analysis  and 
if  heedlessly  applied  on  a  micro¬ 
scopic  level  within  the  atomic  struc¬ 
ture  of  the  solid  will  give  inconsist¬ 
ent  and  inadequate  explanations  of 
observed  phenomena. 

Acceptors 

Returning  to  the  action  of  the 
trivalent  impurities,  because  the 
boron  atom  has  taken  on  an  addi¬ 
tional  electron  it  is  called  an 
acceptor  and  the  impurity  w’hich 
acts  in  this  manner  is  called  an 
acceptor  impurity.  The  word 
acceptor  is  written  with  an  itali¬ 
cized  p  as  a  mnemonic  for  the  fact 
that  the  material  thus  created  is 
said  to  be  a  p-type  material  because 
the  majority  carriers  of  current  are 
the  positive  charges  or  holes. 

Holes  are  regarded  as  true  carri¬ 
ers  of  electric  current  because  ob- 
.served  conduction  phenomena  in 
semiconductors  can  be  explained 
only  by  the  assumption  that  holes 
may  play  the  same  role  in  the  con¬ 
duction  process  as  do  electrons. 
Normally  both  electrons  and  holes 
are  present  in  a  semiconductor 
material  and  both  may  act  as  cur¬ 
rent  carriers  in  the  conduction 
process. 

In  n-type  germanium,  electrons 
greatly  outnumber  the  holes,  and 
are  therefore  referred  to  as  the 
majority  carriers;  the  holes  are 
then  called  the  minority  carriers. 
In  p-type  material  where  the  holes 
outnumber  the  electrons,  holes  are 
the  majority  carriers  and  the  elec¬ 
trons  are  the  minority  carriers. 

Normally  «-type  germanium  is 
used  in  point-contact  transistors. 
Both  n  and  p  types  are  used  in 
junction  transistors.  These  types 
of  germanium  are  the  only  two  that 
are  known  and  used  in  transistors 
at  present. 

Lattice  Structure 

In  Fig.  7  is  shown  the  lattice 
structure  or  array  for  the  german¬ 
ium  and  silicon  crystals.  A  crystal 
may  be  regarded  as  the  fundamental 
building  block  or  iterative  unit  of 


FIG.  7 — A  <hr*«-4liin«nsional  r«pt«Mn- 
talion  of  th*  crytlol  lattic*  of  german¬ 
ium.  Note  the  hexagonal  arrangement 
oi  the  atome.  Comer  otomt  are  coneld- 
ered  at  ihared  by  eight  eimilar  cubic 
crystaU  with  a  common  eertex,  and  the 
total  contribution  oi  all  the  comer 
atom*  to  a  unit  cryetol  U  one  atom. 
Cryetal  reiera  to  the  entire  cubical 
atructure;  lattice  reiera  to  the  arrange¬ 
ment  oi  atoma  within  the  cryatol  Tolume 


which  certain  materials  such  as 
germanium  and  silicon  are  made. 
When  silicon  and  germanium  freeze 
from  their  molten  state  they  invari¬ 
ably  freeze  as  a  series  of  small  re¬ 
peated  units  called  crystals. 

In  Fig.  7  the  lines  that  outline  a 
cube  show  the  fundamental  unit  to 
be  a  cubical  solid  or  volume.  It  is 
not  necessary  for  all  the  atoms 
which  form  the  crystal  to  be  en¬ 
tirely  within  this  cubical  volume. 
For  instance,  each  of  the  corner 
atoms  is  shared  by  the  eight  crys¬ 
tals  which  have  a  common  corner  at 
that  lattice  site.  The  eight  atoma 
which  actually  compose  the  crystal 
are  arranged  in  a  regular  geometric 
pattern  of  three  dimensions  which 
is  called  the  lattice.  It  is  not  neces¬ 
sary  that  for  every  such  cubical 
unit  or  crystal  all  the  atoms  be  at 
their  lattice  sites  nor  that  the  ar¬ 
rangement  always  be  as  regular  as 
the  figure  implies.  The  existence  of 
interstitial  atoms  has  already  been 
mentioned,  but  in  addition  irregu¬ 
larities  in  the  form  of  di.slocations 
of  various  kinds  are  the  rule  rather 
than  the  exception.  References  to 
order  and  disorder  in  the  literature 
refer  to  the  irregularities  in  the 
crystal  structure. 

In  speaking  about  crystals,  it  is 
particularly  important  to  distin¬ 
guish  between  the  word  crystal  as 
used  by  the  physicist  and  as  used 
by  the  metallurgist.  When  the 


physicist  says  single  crystals  he 
means  the  microscopic  iterative 
units  each  consisting  of  atoms  ar¬ 
ranged  as  discussed  previously. 
Regular  and  regularly-arranged 
crystals  as  defined  by  the  physicist 
which  are  formed  without  creating 
boundary  planes  or  so-called  grain 
boundaries  compose  a  single  crystal 
in  the  sense  of  the  metallurgist. 

The  crystal  of  the  metallurgist  is 
a  large  single  piece  of  metal  which 
may,  in  some  cases,  weigh  several 
pounds.  In  examining  a  crystal,  the 
polycrystalline  structure  is  recog¬ 
nized  by  the  presence  of  lines  on  the 
surface  of  the  material.  The  single 
crystal  is  recognized  by  the  com¬ 
plete  absence  of  such  boundary  lines 
or  grain  lines  on  its  surface.  The 
use  of  single-crystal  germanium  has 
contributed  materially  to  the  devel¬ 
opment  of  uniform  and  reproducible 
transistors. 

Summary 

i 

(1)  The  fundamental  structure 
of  germanium  is  crystalline  dnd  the 
crystal  is  cubical  in  shape. 

(2)  The  electrons  belonging  to 
these  atoms  in  the  crystal  enter 
into  stable  configurations  known  as 
valence  bonds.  The  breaking  of  a 
valence  bond  produces  a  free  elec¬ 
tron  and  a  hole. 

(3)  Pentavalent  impurities  such 
as  arsenic  displace  atoms  of  ger¬ 
manium  in  the  lattice  structure  to 
form  four  covalent  bonds  with  the 
nearest  neighbors  allowing  the  fifth 
valence  electron  to  be  readily  re¬ 
moved.  In  this  way  the  arsenic 
impurities  act  as  donors  giving  rise 
to  n-type  material. 

(4)  Trivalent  impurities  such  as 
boron  enter  substitutionally  into 
the  lattice  structure  of  germanium, 
acquire  an  additional  electron  into 
the  valence  ring  and  form  four  co¬ 
valent  bonds  with  the  nearest  neigh¬ 
bors.  In  this  way  the  boron  impur¬ 
ity  atoms  act  as  acceptors  giving 
rise  to  p-type  material. 
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Audio  Impedance  and 

Modified  bridge  technique  permits  measurement  of  a-c  circuit  values  with  minimum  of 
components.  Impedance  and  phase  angle  are  read  off  directly,  eliminating  calculations, 
from  this  simple  meter  that  requires  no  standard  of  inductance  or  capacitance 


Alternating-current  circuit 

.parameters  can  be  measured 
over  a  range  of  0  to  100,000  ohms 
impedance  at  frequencies  between 
30  and  16,000  cycles  using  the 
circuit  shown  in  Fig,  1.  The  value  of 
the  measured  impedance  is  given  as 
a  complex  impedance  in  polar  form. 

A  null  method  of  indication  is  used 
for  both  the  magnitude  impedance 
and  phase-angle  indications.  Cali¬ 
bration  is  independent  of  frequency 
and  magnitude  of  the  applied 
signal  voltage. 

The  operating  principle  involves 
a  comparison  of  a  voltage  across  a 
calibrated  resistance  with  respect 
to  a  voltage  across  an  unknown  im¬ 
pedance  where  the  resistance  and 
impedance  are  in  series.  When  the 
voltages  are  equal  the  impedance 
of  the  unknown  will  equal  the  value 
of  the  calibrated  resistance.  If  two 
equal  arms  are  added  to  form  the 
bridge  circuit  shown  in  Fig.  2,  the 
sum  of  the  unbalance  voltage  E4  as 
it  is  related  to  the  voltage  across 
the  calibrated  resistance  will  be 
proportional  to  the  phase  angle  of 
the  measured  impedance.  The  result 
is  given  in  terms  of  magnitude 
impedance  and  phase  angle. 

By  means  of  a  system  of  balanced 
rectifiers  and  a  switching  arrange¬ 
ment,  the  voltages  are  converted  to 
direct  current  and  compared  by  a 
null  indication  method. 

Operation 

When  the  voltage  across  the  cali¬ 
brated  resistance  is  equal  to  the 
voltage  across  the  unknown  im¬ 
pedance  then  equal  voltages  will  be 
applied  to  the  grids  of  the  cathode 
followers. 

For  equal  input  voltage  from 
the  cathode  followers  the  output 
of  the  balanced  diode  rectifiers 


By  JULIAN  E.  HANSEN 

Transmitter  Engineer 
Radio  Station  KSL 
Sait  Lake  City.  Utah 

is  zero.  Thus,  a  null  is  obtained 
when  the  value  of  the  calibrated 
resistance  is  equal  to  the  value  of 
the  unknown  impedance. 

After  the  magnitude  impedance 
has  been  determined,  the  ganged 
switches  shown  in  Fig.  1  transfer 
one  side  of  the  balanced  rectifier 
from  the  output  of  F,  to  the  output 
of  the  cathode  follower  V„  the  grid 
of  which  is  driven  by  voltage  that 
may  be  present  at  the  junction  of 
the  right-hand  arms  of  the  circuit. 
The  voltage  at  the  cathode  of  this 
tube  is  proportional  to  the  function 
of  the  phase  angle  of  the  measured 
impedance  and  is  compared  with 
part  of  the  voltage  appearing  across 
the  calibrated  resistance. 

The  voltage  across  the  calibrated 
resistance  is  impressed  on  the  grid 
of  V,  and  appears  across  the  poten¬ 
tiometer  Rt  forming  part  of  the  load 
in  the  cathode  circuit  of  F,. 

The  other  side  of  the  balanced 
rectifier  is  now  connected  to  the 
arm  of  the  potentiometer  rather 
than  directly  to  the  cathode  of  F,. 
By  this  means  a  part  of  the  voltage 
across  the  calibrated  resistance  is 
made  available  for  comparison  with 
the  unbalance  voltage.  The  re¬ 
sistance  Ri  connected  between  the 
cathode  of  F|  and  the  potentiometer 
is  necessary  to  drop  the  voltage 
across  the  potentiometer  to  a  value 
equal  to  that  appearing  at  the 
cathode  of  F,  when  the  phase  angle 
of  the  unknown  is  90  deg. 

The  relative  value  of  these  volt¬ 
ages  and  the  ratio  of  the  resistance 
of  the  potentiometer  to  resistance 
of  Ri  is  explained  by  reference  to 


the  vector  in  Fig.  3,  where 

"2 

If  the  unknown  is  a  resistance, 
the  junction  of  the  A  and  B  ( Fig.  2) 
will  be  at  zero  voltage;  therefore 
the  arm  of  potentiometer  /?,  will  be 
at  zero  voltage  and  at  a  position  cor¬ 
responding  to  zero  phase  angle. 
Conversely,  if  the  unknown  is  re¬ 
active,  the  arm  of  the  potentiometer 
will  be  at  a  position  determined  by 
the  value  of  the  unbalance  voltage 
Et.  The  potentiometer  can  thus  be 
calibrated  in  terms  of  phase  angle. 
The  dial  graduation  in  degrees  is 
nearly  linear.  It  should  be  noted 
that  a  balance  for  magnitude  im¬ 
pedance  is  made  before  the  phase 
angle  is  measured.  Except  for  this 
requirement  there  is  no  interaction 
between  the  controls  used  for 
magnitude  impedance  and  the 
phase-angle  measurement. 

The  sign  of  the  phase  angle  can 
be  determined  by  changing  the 
frequency  of  the  signal  source 
slightly  in  a  known  direction  and 
observing  its  effect  on  the  im¬ 
pedance.  Since  a  variable  frequency 
oscillator  is  usually  available  as  a 
signal  source  this  method  has  been 
used.  However,  the  sign  of  the 
phase  angle  could  also  be  deter¬ 
mined  by  connecting  suitable  values 
of  capacitance  across  the  standard 
or  unknown  arms  of  the  bridge 
circuit,  thereby  adding  to  or  sub¬ 
tracting  from  the  value  of  the  re¬ 
actance  of  the  unknown  with  its 
resultant  effect  on  impedance. 

The  high  input  impedance  of  the 
cathode  followers  reduces  the  load¬ 
ing  effect  on  the  bridge  circuit, 
which  is  the  principle  source  of 
error.  The  low  output  impedance  of 
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Phase-Angle  Metei 


FIG.  1 — Circuit  of  the  bridge,  bolonced  rectUier  and  indicator.  To  taTe  space  in  actual  FIG.  3 — Relationship  of  Toltaqes  shown 
equipment,  phose  and  calibrated  resistonce  are  mounted  coaxially  oboee  is  described  in  text 


the  cathode  followers  reduces  the 
loading  effect  of  the  stray  wiring 
capacitance  as  well  as  loading 
caused  by  the  diodes.  This  also  per¬ 
mits  the  use  of  a  low-resistance 
wire-wound  phase-angle  control. 

Potentiometer  R,  connected  as 
part  of  the  load  resistance  on  the 
diodes  is  used  to  balance  the  diode 
rectifiers.  It  will  also  compensate 
for  slight  gain  differences  in  V| 
and  F,. 

Zero  Check 

In  addition  to  the  switch  posi¬ 
tions  necessary  for  the  impedance 
and  phase-angle  measurement,  a 
third  position  checks  zero  setting  of 
the  vacuum-tube  voltmeter.  This  is 
accomplished  by  disconnecting  the 
calibrated  resistance  and  unknown 
arms  from  the  circuit  and  at  the 
same  time  grounding  the  junction 
of  the  A  and  B  arms.  Since  these 
arms  are  of  equal  value  they  can 
function  as  an  accurate  voltage 
divider  to  provide  identical  voltages 
to  each  of  the  cathode  followers. 
While  the  primary  function  of  the 
check  is  to  eliminate  error  owing 
to  drift  of  the  vacuum-tube  volt¬ 
meter  used  for  null  indication  it 
also  checks  the  electrical  symmetry 
of  the  cathode  followers  Vi  and  F, 
and  the  balanced  diodes. 


The  voltmeter  used  for  null  indi¬ 
cation  is  a  series-balanced  d-c 
amplifier'  with  a  microammeter  for 
a  load.  Its  stability  is  good  and  a 
regulated  power  supply  is  not  re¬ 
quired.  Zero  adjustment  is  by 
means  of  the  1,000-ohm  variable 
resistance  in'  the  lower  half  of  the 
6SL7,  in  Fig.  1. 

The  value  of  the  calibrated  re¬ 
sistance  that  determines  the  range 
of  the  instrument  is  0  to  100,000 
ohms,  made  up  of  a  combination  of 
decade  steps  and  a  continuously 
variable  control  of  0  to  1,000  ohms. 
The  reactance  of  the  resistance 
should  be  held  to  a  low  value.  The 
control  calibrated  in  phase  angle 
has  a  value  of  1,000  ohms. 

It  is  necessary  to  give  the  bridge 
transformer  special  consideration. 
The  capacitance  between  the  sec¬ 
ondary  and  ground  should  be  held 
to  a  low  value.  If  this  is  not  done 
the  accuracy  of  the  instrument  will 
be  affected  at  the  higher  frequen¬ 
cies.  It  is  also  necessary  that  the 
primary  have  a  d-c  resistance  of 
such  a  value  as  to  provide  proper 
bias  for  the  6AQ5  input  tube. 

The  impedance  ratio  of  the  trans¬ 
former  is  a  compromise  value  be¬ 
cause  the  load  impedance  is  vari¬ 
able.  Load  impedance  is  fixed  by 
the  value  of  the  unknown  impedance 


being  measured.  The  compromise 
ratio  decided  upon  w'as  approxi¬ 
mately  200  to  1.  The  transformer 
is  driven  by  a  cathode  follower  to 
minimize  the  effect  of  this  variable 
load  impedance  and  to  reduce  wave¬ 
form  distortion. 

The  transformer  w’as- constructed 
from  an  audio  driver  type  with  a 
turns  ratio  of  approximately  1  to  1 
of  which  the  inside  winding  has  a 
d-c  resistance  of  about  600  ohms. 
The  outside  winding  of  the  trans¬ 
former  was  removed  and  an  electro¬ 
static  shield  placed  over  the  inside 
winding.  Wood  spacers  support  the 
secondary  with  an  air  space  be¬ 
tween  it  and  primary  and  between 
secondary  and  core,  minimizing  ca¬ 
pacitance  to  ground. 

Suitable  combinations  of  resist¬ 
ance  and  capacitance  were  used  to 
calibrate  the  phase-angle  dial.  With 
a  variable-frequency  source  a  mini¬ 
mum  of  such  combinations  is  neces¬ 
sary  to  complete  the  calibration. 

The  author  is  indebted  to  Duane 
E.  Beecher,  formerly  with  radio 
station  KSL  and  now  with  Hughes 
Aircraft  Co,  for  his  helpful  sugges¬ 
tion  leading  to  improved  linearity 
of  the  phase-angle  dial. 

Reference 

(1)  M.  Artxt,  Survey  of  D-C  Ampltflers, 
BLXCTHONica,  p  112,  Aur  1946. 
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Analog  Computer  Solves 
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FIG.  1 — Stepping  twitch  in  control  unit  goToma  analog  multiplication  ol  initial  data  raluM  by  propor  cooiilcionts.  Froo-running  multi- 
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Geophysical  Problems 


Subsurface  features  can  be  studied  from  measurements  made  on  earth's  surface  but 
interpretation  of  data  is  laborious  and  time  consuming.  Specially  designed  analog 
computer  saves  time  and  effort.  Digital  read-out  enhances  accuracy  and  stability 

By  S.  KAUFMAN 

Exploration  and  Protluction  Research  Laboratory 
Shell  Oil  CompaHu 

,  Houston,  Texas 


Geophysical  exploration  is 
often  carried  on  by  making 
magnetometric  or  gravimetric 
measurements  on  the  surface  of  the 
earth  and  interpreting  them  in 
terms  of  subsurface  features.  The 
analog  computer  to  be  described 
was  devised  to  perform  rapidly  the 
arithmetic  operations  required  to 
interpret  potential-held  data. 

The  need  for  rapid  computation 
of  geophysical  data  arises  from  the 
large  number  of  calculations  re¬ 
quired.  A  typical  region  of  interest 
may  be  1,000  square  miles,  which 
for  half-mile  grid  spacing  contains 
4,000  values  of  initial  data.  For 
every  value  of  initial  data  a  sepa¬ 
rate  computation  is  required  that 
consists  of  summing  as  many  as  43 
terms,  each  term  being  a  product  of 
one  of  the  initial  values  by  one  of 
a  set  of  predetermined  coefficients. 
Since,  as  many  as  five  different  sets 
of  coefficients  may  have  to  be  ap¬ 
plied  separately,  analysis  of  a  typi¬ 
cal  area  may  require  more  than 
20,000  lengthy  calculations. 

Other  Applications 

The  computer,  however,  is  not 
restricted  to  geophysical  problems 
since  the  operations  performed  are 
of  a  more  general  type  where,  given 
a  large  set  of  values  of  initial  data 
and  a  smaller  set  of  coefficients,  it 
js  desired  to  pair  each  coefficient 
with  a  selected  member  of  the  large 
set  of  numbers,  multiply  each  pair 
of  terms,  and  sum  the  products. 
The  coefficients  are  then  repeatedly 
paired  with  different  groups  of 
numbers  from  the  large  set,  and 

This  article  is  based  on  a  paper  pre¬ 
sented  at  the  1952  National  Instrument 
Conference.  The  complete  paper  will  ap¬ 
pear  in  the  conference  proceedings. 


multiplication  of  pairs  and  summa¬ 
tion  of  products  continues. 

General  Description 

Initial  data  is  stored  on  a  large 
jack  board  arranged  in  the  desired 
grid  pattern.  An  array  of  voltages, 
is  presented,  each  voltage  propor¬ 
tional  to  the  measured  value  of  the 
field  at  the  corresponding  field  grid 
point.  A  movable  plug  board  whose 
plugs  are  arranged  to  select  a  de¬ 
sired  set  of  grid  voltages  engages 
the  jack  board. 

Selected  voltages  from  the  plug 
board  are  fed  separately  to  the  fixed 
contacts  of  a  stepping  switch  whose 
rotating  arm  samples  each  contact 
in  succession.  The  arm  is  con¬ 
nected  to  a  precision  resistive  di¬ 
vider  whose  output  taps  are  ar¬ 
ranged  so  the  included  resistance  is 
proportional  to  the  coefficients  re¬ 
quired  in  the  computation.  Several 
sets  of  coefficient  dividers  are  in¬ 


corporated  in  the  computer  and  are 
readily  chosen  by  a  selector  switch. 

The  taps  of  the  voltage  divider 
connect  to  a  second  bank  of  fixed 
contacts  of  the  stepping  switch. 
Sampling  the  jack-board  voltages  in 
synchronism  with  the  proper  tap 
of  the  voltage  divider  makes  avail¬ 
able  a  succession  of  voltages,  each 
proportional  to  the  product  of  a 
measured  field  value  by  a  prede¬ 
termined  coefficient. 

Read-out  is  initiated  by  feeding 
the  voltages  to  a  voltage  compar¬ 
ator,  which  produces  a  pair  of 
pulses  for  each  voltage  input,  whose 
time  spacing  is  determined  by  the 
magnitude  of  the  voltage.  These 
pulse  pairs  activate  one  of  two  elec¬ 
tronic  counter-chronographs,  the 
choice  depending  upon  the  algebraic 
sign  of  the  coefficient.  Here  succes¬ 
sive  time-interval  measurements 
are  accumulated.  Subtraction  of 
negative-term  accumulation  from 
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positive-term  accumulation  occurs 
at  the  end  of  each  sampling  cycle, 
and  the  final  answer  is  read  out 
directly. 

This  type  of  read-out  is  accurate 
because  it  does  not  require  appreci¬ 
able  power  from  the  voltage  source 
nor  does  it  upset  any  voltage  rela¬ 
tions.  Its  circuits  can  be  designed 
to  make  it  relatively  independent  of 
variations,  with  resultant  long-time 
stability. 

Fundamental  timing  of  the  sys¬ 
tem,  which  controls  the  rate  of  oper¬ 
ation  of  the  stepping  switch,  and 
hence  the  rate  of  accumulation  of 
partial  products,  is  adjusted  for 
about  five  operations  per  second. 
Once  data  are  set  into  the  jack 
board,  the  process  of  43  multiplica¬ 
tions  and  final  summation  is  accom¬ 
plished  in  about  10  seconds. 

Layout 

A  front  view  of  the  apparatus  is 
shown  in  the  photograph.  The 
panels  at  either  side  contain  input- 
data  controls  to  adjust  the  voltages 
at  the  jack  board  located  at  desk 
level  in  front  of  the  operator. 

The  computer  has  a  storage  ca¬ 
pacity  of  900  values,  corresponding 
to  a  grid  region  of  60  columns  by 
16  rows.  The  jack  board  contains 
1,740  jacks,  so  interwired  that  the 
computation  of  each  row  of  points, 
after  the  first,  requires  resetting 
only  60  input-data  values  per  row. 
One  series  of  3,300  computations 
made  twice  for  checking  purposes, 
was  performed  at  an  average  rate 


of  slightly  less  than  one  minute  per 
computation. 

The  plug  board  is  shown  inserted 
in  the  upper  portion  of  the  jack 
board.  Two  counter-chronographs 
are  located  above  the  jack  board. 
The  answer  is  obtained  from  direct- 
reading  neon-light  indicators  on 
the  lower  counter-chronograph.  All 
operations  are  controlled  from  the 
control  panel  in  the  operator’s 
left  hand. 

Data-lnput  Circuit 

The  data  board,  jack  board  and 
plug  board  comprise  the  data-input 
section  shown  schematically  in 
the  upper  left  portion  of  Fig.  1. 
One  100,000-ohm  shunt  potentiom¬ 
eter  and  one  6,000-ohm  series  po¬ 
tentiometer  on  the  data  board  are 
connected  to  each  jack  of  the  jack 
board  making  any  voltage  from  zero 
to  V  independently  available  at 
each  jack.  Jacks  are  arranged  in 
a  two-dimensional  hexagonal  array. 
The  plug  board,  with  plugs  also  ar¬ 
ranged  in  a  hexagonal  pattern,  en¬ 
gages  the  jack  board.  Each  fixed 
contact  of  Si^  connects  through  a 
correspondingly  numbered  plug  to  a 
selected  jack. 

The  arm  of  Su  is  always  loaded 
by  a  resistive  voltage  divider. 
One  of  several  dividers  may  be  se¬ 
lected.  Total  resistance  of  each  di¬ 
vider  is  100,000  ohms  but  the 
amount  of  resistance  across  each 
tap  is  preset  in  accordance  with  the 
desired  calculation.  The  arm  of  Sib 
selects  in  succession  each  voltage 


presented  to  Su  by  the  plug  board, 
multiplied  by  one  of  the  factors  de¬ 
termined  by  the  voltage  divider. 
This  succession  of  voltages  is  led  to 
the  voltage  comparator  through  S„ 
the  calibrate-operate  switch  located 
on  the  control  panel. 

Inserting  Input  Data 

Each  input-data  control  is  set  by 
a  comparison  scheme  using  only  one 
precision  element.  Data  insertion 
consists  of  adjusting  the  voltages 
at  the  jacks  of  the  jack  board  so 
that  when  the  jacks  are  loaded  by  a 
100,000-ohm  resistor,  the  voltages 
present  are  proportional  to  the 
initial  input  data. 

Use  is  made  of  /?,,  a  10-turn  po¬ 
tentiometer,  with  better  than  0.1 
percent  linearity,  and  a  direct-read¬ 
ing  dial.  It  is  connected,  in  series 
with  R„  between  the  primary  volt¬ 
age  source  V  and  ground.  If  all 
the  initial  input  data  in  the  region 
of  interest  are  in  such  units  that 
the  numerical  values  lie  between 
zero  and  1,000,  then  the  voltage  ap¬ 
pearing  at  the  arm  of  the  i2,  which 
is  proportional  to  the  dial  reading, 
can  readily  be  adjusted  to  be  pro¬ 
portional  to  any  initial  input  value. 

Control  Unit 

The  control  unit  governs  the  mo¬ 
tion  of  the  rotating  arms  of  the 
stepping  switch.  Relay  REi  con¬ 
trols  the  motion  of  the  rotating 
arms  of  Su.  *,  c  .nd  d  and  the  make- 
break  contactor  Su.  The  switch  is 
so  designed  that  each  interruption 
of  current  through  REi  causes  the 
switch  to  move  one  step. 

Power  from  T,  is  rectified,  passed 
through  S„REi,  and  the  normally 
closed  contacts  of  RE,.  Dual-triode 
V,  is  a  free-running  multivibrator, 
with  a  period  of  about  0.2  second; 
Vu  is  a  cathode  follower;  V,,  is 
diode-connected  and  is  used  as  a 
damper. 

Rise  in  voltage  at  the  plate  of  Vu 
causes  increased  conduction  in  ; 
the  resulting  rise  across  R,  acti¬ 
vates  the  relay  RE„  opening  its 
normally  closed  contacts.  Opening 
the  contacts  of  RE,  interrupts  cur¬ 
rent  flow  through  RE,  causing  arms 
A,  B,  C  and  D  of  S,  to  move  one 
step.  This  motion  causes  Su  to 
close  momentarily,  shorting  out  R, 
and  a  negative-going  trigger  syn¬ 
chronized  with  the  stepping  of  the 


FIG.  2 — Vollaq*  comparator  convortt  volloqo  product  from  onaloq  unit  to  corro- 
■pondlnq  tlmo  inlenrali  that  or*  ■uinmod  by  countor-chronoqropha 
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rotating  arms  of  Si  is  fed  to  the 
delay  multivibrator  in  the  voltaf^e 
comparator. 

Scale  Factor 

Since  voltage  source  V  is  com¬ 
mon  to  the  data  board  and  the 
potentiometer  (Ri)  used  for  data 
insertion,  the  reference  voltage  ob¬ 
tained  at  the  arm  of  S,»  is  always 
proportional  to  the  desired  compu¬ 
tation,  independent  of  the  value  of 
V.  However,  it  is  advantageous  to 
set  voltage  V  so  that  the  time  in¬ 
terval  determined  by  the  voltage 
comparator  for  voltage  V  input  is 
a  round  number,  such  as  10,000 
microseconds. 

Voltage  Comparator 

Conversion  from  voltage  to  time 
is  accomplished  in  the  voltage  com¬ 
parator.  For  a  given  voltage  input, 
the  output  is  a  pair  of  pulses  whose 
time  separation  is  a  linear  function 
of  the  magnitude  of  the  reference 
voltage.  Since  the  reference  volt¬ 
age  is  obtained  from  a  series  of 
switching  operations,  sufficient  time 
delay  is  incorporated  in  the  voltage 
comparator  to  allow  transient  volt¬ 
ages  to  disappear. 

A  linearly  rising  voltage  wave¬ 
form  synchronized  with  the  inser¬ 
tion  of  a  reference  voltage  is  pro¬ 
duced.  The  start  of  this  rising  volt¬ 
age  is  coincident  w’ith  the  first,  or 
start,  pulse.  When  the  rising  volt¬ 
age  is  equal  in  magnitude  to  the 
reference  voltage,  a  second  pulse  is 
produced.  This  puKse  pair  is  fed 
to  a  counter-chronograph  and  the 
time  interval  accurately  measured. 

The  circuit  diagram  of  the  com¬ 
parator  is  shown  in  Fig.  2.  The 
trigger  input  is  obtained  from  S,r, 
hence  is  synchronized  with  the  mo¬ 
tion  of  the  stepping  switch  S,.  Dual 
triode  V,  is  a  biased  multivibrator, 
with  Vi,  normally  conducting.  The 
negative-going  trigger  changes  the 
state  of  V,,  but  recovery  is  auto¬ 
matic.  The  time  between  trigger¬ 
ing  signal  and  recovery  is  deter¬ 
mined  by  the  values  of  if,,  if,  and  C,. 

Pertinent  waveforms  are  illus¬ 
trated  in  Fig.  3.  Figure  3A  is  the 
waveform  seen  at  the  second  plate 
of  V,  (Fig.  1).  The  waveform  at 
the  first  plate  of  V,  (Fig.  1)  is  ex¬ 
actly  synchronized  with  this  wave¬ 
form,  but  is  positive-going  instead 
of  negative-going.  Thus,  at  zero 


time,  REt  is  opened  and  the  stepping 
switch  moves.  Because  of  mechani¬ 
cal  linkages  between  the  motion  of 
the  stepping  switch  and  the  activa¬ 
tion  of  Sir,  the  negative-going  trig¬ 
ger  to  the  comparator  does  not  start 
until  time  A.  Its  waveform  is 
shown  in  Fig.  3B.  This  trigger 
activates  F,  whose  output  is  seen  in 
Fig.  3C.  The  negative-going  re¬ 
covery  at  time  B  becomes  the  de¬ 
layed  input  signal  to  F„  the  sweep- 
gate  multivibrator. 

The  sweep-gate  multivibrator  is 
a  biased  multivibrator.  Its  output 
waveform,  shown  in  Fig.  3D,  has 
a  duration  of  about  12,000  micro¬ 
seconds,  so  chosen  to  be  slightly 
longer  than  the  maximum  single 
count.  It  is  differentiated  by  C, 
and  R„  and  amplified  by  the  biased 
amplifier  V,, ;  V,,  is  a  direct-coupled 
cathode  follower  whose  output  is 
the  start  pulse.  This  pulse  is  about 
+76  volts  in  amplitude,  with  a  rise 
time  of  0.2  microsecond.  Its  occur¬ 
rence  in  time  is  coincident  with  the 
leading  edge  of  the  sweep-gate 
waveform.  The  sweep  gate  is  also 
used  as  a  gating  pulse  for  switch 
tube  F44  that  initiates  the  linearly 
rising  waveform  from  which  the 
stop  pulse  is  derived. 

Counter  ~C  hronographs 

The  counter  units  are  commercial 
electronic  counter-chronographs. 
Each  counter  chronograph  consists 
of  an  oscillator,  a  switch  and  a 
counter.  The  oscillator  is  crystal- 
controlled  at  1  me  and  operates  con- 
tinuou.sly.  The  switch  can  be  opened 
by  a  start  pulse  and  closed  by  a  stop 
pulse.  Only  while  the  switch  section 
is  open  does  the  oscillator  signal 
enter  the  counter  and  the  reading  of 
the  counter,  therefore,  indicates  the 
number  of  cycles  of  the  crystal 
oscillator  produced  during  the  in¬ 
terval  between  the  start  and  stop 
pul.ses. 

For  present  purposes,  several 
modifications  have  been  made:  (1) 
The  lock-out  circuits  of  both  count¬ 
ers  have  been  removed.  Thus,  the 
elapsed  times  between  the  start 
and  stop  pulses  of  successive  pairs 
of  pulses  can  be  accumulated.  (2) 
Either  counter  can  be  made  inactive 
by  application  of  a  disabling  volt¬ 
age.  While  in  a  disabled  condition 
no  count  is  indicated,  even  though 
start  and  stop  pulses  are  applied. 


FIG.  3 — WaTcionns  from  Toltoqo  com¬ 
parator 


(3)  The  counters  have  a  storage 
capacity  of  10*  counts,  or  6  decades, 
before  the  final  decade  delivers  an 
output  pulse.  A  self-stop  circuit 
has  been  added  so  that  the  output 
pul.se  of  the  sixth  decade  of  the 
second  counter  furnishes  a  stop 
pulse  to  both  counters. 

Test  Circuit 

The  purpo.se  of  the  test  circuit 
is  to  check  the  electronic  portions  of 
the  system  by  introducing  an  arti¬ 
ficial  problem  whose  answer  is 
know  and  observing  the  machine- 
calculated  answer.  The  circuit, 
shown  in  Fig.  1,  is  similar  to  one 
of  the  data-input  units.  With  the 
plug  board  removed  from  the  data 
board  and  the  test  switch  in  on 
position,  a  constant  voltage  is  ap¬ 
plied  to  the  arm  of  Su.  The  test 
problem,  therefore,  is  the  artificial 
problem  of  a  uniform  field  distribu¬ 
tion.  The  magnitude  of  the  test 
voltage,  hence  the  magnitude  of 
the  uniform  field,  can  be  adjusted  to 
any  desired  value  between  zero  and 
maximum.  Because  the  coefficients 
for  the  computation  are  known,  the 
correct  answer  is  easily  calculated 
and  the  overall  performance  of  the 
computer  can  be  checked. 
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VENEER  EDGE  GLUER — Conveyor  bring*  •moll  ■hMta  oi  T«nMt  ato  ;k  into  mochln*  at  right,  where  rollers  apply  glue  to  edges  and 
hold  edges  together  during  possoge  between  electrodes  oi  electronic  generator.  Continuous  glued  sheet  emerging  at  45  feet  per  minute 
is  cut  automatically  into  large  sheets  by  air-operoted  cl  f  per  at  left  in  this  Northwest  Syndicate.  Inc.  installation 


R-F  GENERATOR 


electrode 


EDGE  GLUING 


THROUGH  HEATING 


STRAY- FI  ELD  HEATING 


FIG.  1 — Three  basic  production  techniques  employed  by  woodworking  industry  lor  electronic  curing  oi  glue  lines 


Dielectric  Heating  Cuts 


Case  histories  of  successful  applications  in  which  electronic  glue-curing  improves  quality 
and  speeds  production  of  wood  products  as  well  as  cuts  costs.  Included  are  continuous 
edge-gluing  of  veneer  and  core  stock,  curing  all  glued  joints  simultaneously  in  television 
cabinets,  forming  veneers  into  curves,  and  gluing  entire  freight  car  walls 


Dielectric  heating  is  the  quick¬ 
est  way  to  get  uniform  non¬ 
destructive  heat  into  electrically 
and  thermally  nonconducting  wood. 
It  makes  possible  a  complete  glue¬ 
curing  cycle  in  wood-bonding  of 
less  than  one  minute,  compared  to 
the  conventional  30  minutes  of  oven 
glue-heating  and  nine  or  more  hours 
of  glue-drying  in  woodworking 


applications.  The  speed  and  uni¬ 
formity  of  heating  provide  as 
further  advantages  a  greatly  im¬ 
proved  quality  of  product,  economy 
of  operation,  minimized  space  re¬ 
quirements  and  an  efficient  produc¬ 
tion-line  setup. 

In  general,  dielectric  heating 
gives  a  glue-curing  production  rate 
of  100  to  250  square  inches  of  glue¬ 


line  per  kilowatt-minute  for  wood 
bonding,  with  power  in  terms  of 
heater  output. 

Methods  Employed 

Electronic  wood-gluing  is  gen¬ 
erally  performed  by  one  of  three 
basic  methods — through  heating, 
edge-gluing  or  stray-field  heating, 
as  shown  in  Fig.  1. 
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PANEL  EDGE  GLUING — On*-maa  •dqv-gluing  machin*  ictup  d«T*lop*d  by  Elactronic  Heating  Corp.  for  producing  largo  ponoU  and 
core  tlock  uood  In  iumituro.  Gluo  U  applied  to  edgee  of  pieces  by  conveyor-type  applicator  at  right,  after  which  operator  places  them 
on  bed  of  mochlne  to  start  sequence  of  moving  into  press,  opplylng  pressure,  heating  for  about  40  seconds,  opening  press  ond  electing 


FIG.  2 — Exomples  of  electrode  shopes  ond  locotions  used  for  some  of  the  commonest  types  of  joints  In  wood  materlols 


Woodworking  Costs 


The  electrodes  are  parallel  to  the 
glue  lines  in  through  heating,  this 
method  being  used  where  laminated 
sections  are  glued  together  to  make 
plywood  sheets  or  curved  panels; 
it  is  also  used  in  many  assembly 
operations. 

In  edge-gluing  the  dielectric 
heater  electrodes  are  perpendicular 
to  the  glue  lines.  This  method  is 
used  for  core  stock  and  panel¬ 
gluing,  veneer  splicing  and  some 
assembly  work.  Since  the  electrical 
conductivity  of  glue  is  greater  than 
that  of  wood,  the  glue  line  absorbs 
most  of  the  radio-frequency  energy 
available,  making  this  method 
somewhat  faster  than  through 
heating  for  the  curing  of  equivalent 


By  R.  E.  NELSON 

Field  Engineer 
Machlett  Laboratories,  Inc. 
Springdale,  Conn. 


glue-line  area  of  wood  products. 

Stray  field  heating  makes  use  of 
fringing  fields  between  adjacent 
electrodes  to  cure  glue  lines  acces¬ 
sible  from  only  one  end  of  the 
object.  It  is  used  to  attach  struc¬ 
tural  members  to  the  inner  and 
under  sides  of  cabinet  panels. 

Veener  Production 

One  of  the  more  recent  unique 
applications  is  continuous  edge¬ 


gluing  of  veneer  stock  ranging  in 
thickness  from  14*  inch  to  i  inch.’ 
By  dielectric  heating,  narrow  se¬ 
lected  clear  stock,  sliced  or  rotary 
cut,  may  be  glued  edge  to  edge,  the 
stock  flowing  at  right  angles  to  the 
run  of  the  grain  and  at  a  continuous 
speed  up  to  46  feet  per  minute. 
These  veneers  may  vary  from  four 
feet  to  eight  feet  in  length  meas¬ 
ured  parallel  to  the  grain.  As  the 
continuous  glued  sheet  emerges 
from  the  off -bearing  end,  a  clipper 
automatically  cuts  the  stock  into 
any  desired  widths,  usually  produc¬ 
ing  sheets  of  stock  for  pl}rwood 
faces  4  feet  by  8  feet  in  size.  This 
device  replaces  methods  of  holding 
the  veneers  edge  to  edge  with 


ELECTEON  ICS  — June,  1953 


179 


fi'umnied  tape  or  much  slower  meth¬ 
ods  of  joining  the  wood  edge  to 
edge  with  glue  set  by  contact  with 
heated  platens. 

One  of  the  earliest  and  outstand¬ 
ing  uses  of  dielectric  heating  is  the 
setting  of  glue  in  laminated  sheets 
or  plywood.*  After  the  gluing  and 
lay-up  operation,  several  pljrwood 
sheets  are  stacked  within  a  hydrau¬ 
lic  press  and  heated  electrically,  as 
shown  in  Fig.  2,  to  250F  for  com¬ 
plete  glue  setting,  in  less  than  10 
minutes  for  24-inch  stacks,  after 
which  finishing  operations  on  the 
plywood  can  be  immediately  carried 
out.  This  method  contributes  to 
in-line  production  and  eliminates 
storage  space  and  drying-room 
needs  (10-15  hours  for  complete 
glue-setting)  associated  with  the 
older  oven-heating  process. 

Lumber  Edge-Bonding 

The  principles  involved  in  the 
continuous  electronic  edge-gluing 
of  veneers  have  also  been  applied 
with  excellent  success  to  lumber 
in  continuous  forward  movement.* 
Units  are  being  built  for  the  con¬ 
tinuous  edge-gluing  of  lumber  in 
stock  lengths  or  submultiples 
thereof  up  to  76  inches  in  length. 


i  inch  to  li  inches  thick  in  soft¬ 
woods,  and  random  widths  moving 
through  the  electronic  press  at  15 
lineal  feet  per  minute.  Submultiples 
of  76  inches,  such  as  three  rows 
of  panel  stock  24  inches  long  or  four 
rows  of  18-inch  long  stock,  may  be 
run  simultaneously.  As  the  con¬ 
tinuously  glued  strip  or  strips 
emerge  from  the  off-bearing  end 
of  the  press,  a  flying-saw  mech¬ 
anism  traveling  with  the  moving 
stock  cuts  it  off  into  given  panel 
widths. 

Electronic  edge-bonding  of  nar¬ 
row  boards  to  form  large  panels 
and  core  stock  is  applied  in  the 
manufacture  of  desks,  tables  and 
other  types  of  furniture.*  One  5- 
kilowatt  one-man  edge-gluing  panel¬ 
making  unit  operates  at  a  frequency 
of  approximately  5  me  and  will  glue 
panels  up  to  37  inches  by  50  inches, 
with  thickness  from  i  inch  to  2 
inches.  The  heating  time  is  usually 
30  to  50'seconds.  The  entire  opera¬ 
tion,  handled  by  one  man,  is  auto¬ 
matic;  one  pu.shbutton  starts  the 
sequence  of  applying  top  and  edge 
pressure,  heating,  opening  press, 
and  ejecting  panels.  Production  is 
continuous  at  the  rate  of  a  panel 
in  less  than  a  minute,  with  finishing 


operations  following  immediately. 

Rway  Furniture  Co.  makes  use 
of  electronic  edge  bonding  equip¬ 
ment  to  glue  and  cure  10,000  square 
feet  of  panels  in  a  two-shift,  18- 
hour  day.  The  operation  is  fully 
automatic,  with  the  operator’s  only 
duty  being  to  load  boards  on  the 
feed  belt  and  remove  completed 
panels.  Time  cycles  varj'  with  the 
type  of  wood  stock  being  glued — 
such  as  poplar,  birch,  ash  or  elm, 
but  are  always  below  40  seconds. 

For  core  stock  or  edge-gluing  ap¬ 
plications,  where  narrow  relatively 
inexpensive  boards  are  glued  edge  to 
edge  to  form  large  panels,  the  basic 
installation  consists  of  the  r-f  gen¬ 
erator,  an  air  or  hydraulic-operated 
press  for  application  of  edge  pres¬ 
sure  to  the  core  panel,  and  a  layup- 
infeed  table  with  glue  spreader.* 
A  typical  installation  of  a  Westing- 
house  10-kw  r-f  generator  and 
Earle  Hart  Co.  core  press  turns 
out  one-inch-thick  panels  approxi¬ 
mately  36  inches  by  84  inches  with 
heat  cycles  of  35  seconds.  Based 
on  increased  production  and  labor 
savings,  press-generator  combina¬ 
tions  costing  about  $15,000  pay  for 
themselves  in  less  than  a  year. 

Production  from  these  edge-glu- 


CABINCT  WALL  GLUING— 01a«  UMd  to  lotai  mounttof  blocka  and  other  wood  mombora  to  ponola  of  toloelaSon  cablnot  tubaaMinblioo 
or*  cured  In  about  15  aeconda  in  tbia  Weatloghouae  10-kw  Inatallotton.  Man  at  right  placea  blocka  and  atripa  In  pallet-type  poalttoning 

ilg;  outer  panel  la  aet  oeer  thla  alter  glue  is  applied 
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ing  presses  runs  up  to  10,030  board 
feet  per  eight-hour  day;  the  pro¬ 
duction  figure  depends  on  the  type 
of  wood  being  glued  and  the  aver¬ 
age  number  of  glue  lines  in  the 
panels,  and  assumes  that  room- 
temperature-setting  urea  glues  are 
used.  For  estimating  purposes, 
hardwood  core  panels  can  be  cured 
at  a  rate  of  150  square  inches  of 
glue  line  per  kilowatt-minute  of 
heater  output;  for  soft  woods,  the 
production  rate  is  about  250  square 
inches  of  glue-line  per  kilowatt- 
minute. 

Production  rate  by  edge-gluing 
has  been  a  controversial  subject. 
In  edge-gluing  a  tennis  racket,  for 
example,  it  is  possible  to  get  pro¬ 
duction  rates  ranging  up  to  750 
square  inches  of  glue  line  per  kilo- 
watt-minute;  in  this  application  the 
volume  of  wood  is  very  small  rela¬ 
tive  to  the  volume  of  glue  line  and 
little  power  is  lost  to  the  wood. 
The  rates  of  100  to  250  square 
inches  of  glue-line  per  kilowatt- 
minute  apply  in  general  to  core 
stock  and  panel  production. 

Subassembly  of  Wood  Products 

Butter  tubs  from  wood  scraps  is 
another  achievement  of  dielectric 


heating.  Wisconsin  Butter  Tub 
Company’s  plant  in  Marshfield, 
Wisconsin  uses  a  Bell  Machine  elec¬ 
tronic  edge-gluing  press  and  spe¬ 
cial  machines  designed  by  the  user 
to  do  this  job.*  Scrap  pieces,  too 
short  to  be  used  in  the  sash  and 
door  industry,  are  electronically 
glued  in  a  press.  A  conveyor-type 
glue  spreader  applies  urea  resin 
gliie  to  one  edge  of  the  boards  and 
delivers  them  to  the  operator  who 
assembles  a  press  load  of  eight  16 
by  16  by  li  inch  panels  on  a  press 
layup  table.  The  gluing  operation 
is  fully  automatic,  with  the  charge 
being  pushed  at  the  touch  of  a  foot 
pedal  into  the  press,  which  in  turn 
applies  pressure  to  the  panels;  a 
complete  set  is  obtained  in  a  glue¬ 
curing  cycle  of  less  than  a  minute. 

From  the  glued  panel,  four 
slightly  tapered  pieces  with  beveled 
edges  are  cut  on  a  circular  saw. 
These  pieces  then  go  to  a  bandsaw 
where  they  are  clamped  in  a  special 
rotating  fixture  and  are  .split  in  two 
pieces,  each  having  one  curved  sur¬ 
face.  From  the  bandsaw  they  go  to 
special  planers  where  the  one  flat 
surface  is  planed  to  a  curve  paral¬ 
leling  that  of  the  sawed  face,  giving 
the  final  shape  of  the  tub  or  bucket 


staves.  Bottoms  and  covers  are  also 
turned  from  electronically  glued 
panels.  Electronic  gluing,  in  use 
here  for  over  two  years,  has  stepped 
up  production  to  2,000  per  day, 
these  being  used  as  containers  for 
butter,  shortening,  oleomargarine, 
jams,  jellies,  mincemeat,  sauerkraut 
and  fish,  and  as  hand-painted  waste¬ 
baskets  for  the  novelty  trade. 

TV  Cabinet  Assembly 

Probably  one  of  the  most  com¬ 
petitive  markets  in  the  woodwork¬ 
ing  industry  is  that  encountered  in 
the  manufacture  of  tv  cabinets. 
Here  the  elimination  of  a  few 
screws  on  each  cabinet  can  repre¬ 
sent  thou.sands  of  dollars  in  annual 
savings,  and  r-f  heating  has  been 
able  to  do  just  that.  An  air-oper¬ 
ated  press  for  gluing  the  several 
sides  of  a  console  tv  cabinet  to¬ 
gether  in  one  operation  has  elimi¬ 
nated  driving  screws  or  clamping 
for  a  prolonged  glue  cure  period.* 
This  air-operated  installation  turns 
out  500  cabinets  per  16-hour  day. 
Based  only  on  labor  saved  in  not 
having  to  drill  and  drive  screws  as 
was  previously  done  in  assembling 
cabinets,  it  has  been  possible  to 
cut  production  time  by  20  percent, 


,  -1 


BOXCAR  WALL  GLUING — Eatir*  wall  lubauainbly  for  plywood  frolqhlcar  is  hsro  boinq  prsporsd  for  movinq  Into  oloctronlcally  hootsd 
prsts  to  euro  qlus  iolnis  botwoon  roinforcinq  strips  and  plywood  iocss.  Equipmsnt  was  dsTslopsd  by  Tbsmiox  Dlrision  of  Tho  Girdlsr 

Corp.  Rssultinq  cars  ors  stronqsr  than  convsntional  stssl  cars 
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with  a  corresponding  reduction  in 
labor  cost.  In  addition,  elimination 
of  the  screws  saves  3.9  cents  per 
cabinet,  or  about  $4,300  in  a  222 
work-day  year.  This  manufacturer 
has  about  30  r-f  generators  per¬ 
forming  practically  all  types  of 
gluing  jobs. 

Stromberg-Carlson  has  gained 
increased  output  of  television 
cabinets  per  assembly  fixture,  re¬ 
duced  production  costs,  and  im¬ 
proved  cabinet  quality  through  the 
use  of  dielectric  heating.  Further, 
rejects  for  repairs  dropped  from 
as  high  as  15  percent  in  humid 
weather  with  older  gluing  methods 
to  i  percent  under  the  same  condi¬ 
tions  but  with  electronic  glue-cur¬ 
ing.  Production  loss  due  to  high 
humidity  and  slow'-drying  is  no 
longer  a  factor.  Production  savings 
due  to  the  installation  of  r-f  heat¬ 
ing  for  assembly  gluing  paid  for 
the  electronic  equipment  in  nine 
months. 

In  the  manufacture  of  television 
and  other  types  of  cabinets,  stray- 
field  heating  has  proved  particularly 
useful  for  the  quick  curing  of  glues 
joining  mounting  blocks  and  other 
wood  members  to  the  inside  of 
panels.  The  electrodes  consist  of 
straps  at  alternating  positive  and 
ground  potential.  The  wood  pieces 
are  jigged  on  the  wood  members 
on  the  conveyor;  glue  is  next  ap¬ 
plied,  and  cabinet  panels  are  placed 
on  top  of  the  pieces  just  before  the 
subassemblies  are  pushed  through 
the  press  for  setting  of  the  glue. 
This  setup  is  suited  to  in-line  pro¬ 
duction  and  an  endless  conveyor 
belt  system.  The  heat  cycle  of  one 
installation  with  a  10-kilowatt  out¬ 
put  electronic  heater  is  about  15 
seconds,  the  actual  total  8-hour 
production  being  in  excess  of  1,000 
panel  sides.  Labor  costs  at  a  plant 
having  six  electronic  installations 
of  this  type  average  9  cents  per 
panel  less  than  with  older  methods 
involving  clamps,  for  an  annual  sav¬ 
ing  of  about  $20,000  a  year. 

Progressive  Hoosier  Cabinet  Co. 
is  another  woodworking  manufac¬ 
turer  who  has  experienced  man¬ 
power,  floor  area  and  material  cost 
.savings  in  the  gluing  and  curing 
of  panel-to-frame  television  cabinet 
assemblies  with  electronic  bonding 
equipment.  One  girl  simply  applies 
glue  to  frame  members,  loads  the 


machine  with  two  panels  at  a  time 
and  pushes  a  button.  After  the  50- 
second  heating  cycle  another  girl 
removes  bonded  cabinet  subassem¬ 
blies  completely  cured,  ready  for 
machining.  Output  averages  80 
panels  per  hour. 

Boxcar  Walls 

Massive  subassembly  work  is  also 
being  done  with  dielectric  heating 
as  a  production  tool.  A  plsrwood 
freight  car,  stronger  and  lighter 
than  conventional  cars,  has  been 
made  possible  by  electronic  curing 
of  glued  joints.  Pressed  Steel  Car 
Company  preassembles  the  boxcar 
sides,  and  top  and  floor  panels,  as 
complete  units.  Each  assembly  is 
then  moved  into  an  r-f  heating  press 
which  cures  the  glued  joints.  This 
new  technique  permits  fast  produc¬ 
tion  of  freight  cars  built  sturdily 
for  rough  railroad  service. 

Forming  Curved  Surfaces 

Glue-curing  and  forming  opera¬ 
tions  for  laminated  clock  cases, 
chair  seats  and  backs,  piano  sec¬ 
tions,  sporting  goods  and  other 
wood  products  are  being  done  by 
through  heating  with  13.6-mc  r-f 
energy.  Units  with  outputs  of  2 
kw  and  10  kw  are  in  operation  at 
The  Seth  Thomas  Clock  Co.  and 
The  American  Furniture  Co.,  re- 
snectively.  Generally  a  pair  of  dies 
existing  from  previously  u.sed  meth¬ 
ods  is  faced  with  sheet  brass  elec¬ 
trodes,  these  dies  and  installed 
electronic  equipment  being  capable 
of  handling  production  require¬ 
ments.  Considerable  cost  savings 
over  previous  slow  glue-curing 
methods  requiring  a  large  number 
of  dies  are  achieved  by  these  more 
advanced  production  systems. 

Improvement  in  Quality 

With  electronic  glue-curing,  rad¬ 
ical  changes  in  moisture  content  of 
the  lumber  and  pockets  of  resin 
must  be  watched,  because  arcing 
and  open  glue  lines  will  result.  An 
electronic  edge-gluing  machine  is 
considered  not  only  an  instrument 
for  more  efficient  production  but 
also  an  electromechanical  inspector 
for  controlling  quality.*  With  an 
electronic  edge  gluer,  lumber  that 
has  more  than  4  or  5  percent  mois¬ 
ture  differential  to  the  panel  itself 
w’ill  be  rejected,  because  the  gen¬ 


erator  will  refuse  to  glue  it,  the 
machine  having  been  set  for  a  cer¬ 
tain  cycle  for  properly  dried  stock. 
Lumber  of  mixed  species,  mixed 
densities,  low  temperature,  exces¬ 
sive  thickness  variations  and  poor 
jointing  will  be  revealed  by  unglued 
joints. 

High-frequency  heating  provides 
increased  production  and  lower 
labor  costs,  particularly  where  pro¬ 
duction  volume  justifies  the  setting 
up  of  special  jigs  to  glue  specific 
joints  or  formed  plywood.  The  pro¬ 
duction  cost  of  fabricating  water¬ 
fall  bends  on  beds  (shown  in  Fig. 
2)  was  cut  40  percent  by  using  r-f 
to  set  the  glue  in  a  routed  joint 
after  the  bend  was  formed  with 
pressure.  A  table-model  television 
cabinet  is  being  assembled  in  a  jig 
and  completely  bonded  in  2*  min¬ 
utes,  where  the  old  method  required 
4  hours  drying  in  clamps  w'hile  piled 
in  a  heated  room. 

With  r-f,  the  production  of  ply¬ 
wood  drum-type  gasoline  tanks  for 
the  armed  services  jumped  25  per¬ 
cent,  the  labor  cost  dropped  20  per¬ 
cent,  the  quality  was  improved  and 
the  tooling  cost  was  only  50  percent 
of  the  cost  estimated  for  the  old 
method.  Mass  production  of  bent 
plywood  furniture  has  been  made 
po.ssible  with  the  use  of  high-fre¬ 
quency  heating.  In  one  quick  oper¬ 
ation  the  veneers  are  formed  into 
simple  or  compound  curves  and  the 
adhesive  set  to  hold  the  form  re¬ 
quired. 

In  the  mounting  of  plyw^ood  onto 
frames  for  the  manufacture  of  case 
tops  and  furniture,  r-f  stray-field 
heating  of  glued  joints  has  elimi¬ 
nated  nailing  and  filling  the  nail 
holes,  with  50  percent  reduction  in 
the  labor  costs  involved.  These  few 
examples  indicate  the  contribution 
of  r-f  heating  tow’ari  quality  and 
reduced  costs  of  many  wood  prod¬ 
ucts. 

R-F  Drying  of  Lumber 

Another  advance  by  the  wood¬ 
working  industry  has  been  its  ap¬ 
plication  of  dielectric  heating  to 
the  drying  of  hardwood  lumber  to 
a  desired  moisture  content.’  The 
65-year-old  plant  of  G.  F.  Mooney 
and  Son,  Inc.  cures  green-state 
white  birch  to  be  used  in  the  han¬ 
dles  of  household  and  industrial 
tools  in  12  to  15  hours  by  dielec- 
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CURVES — Forming  and  gluo-curinq  lominotod  cat**  lor  clocks  with  JOINTS — Alr-oporatod  prsss  and  Wsstinghous*  hlgh-irsqusncy 

Westinghouse  equipment.  Glue  is  automatically  applied  to  indl-  generator  equipment  lor  setting  glue  In  iolnts  oi  entire  teleTlsion 

Tidual  laminations  by  roller  oi  machine  in  ioreground  recelTer  console  cabinet  in  one  two-minute  operotion 


trie  heating,  compared  to  12  to  36 
days  in  conventional  dry  kilns  or 
four  to  six  months  by  the  open-air 
drying  process.  This  new  system 
has  made  po.ssible  year-round  cut¬ 
ting  and  drying  of  lumber  and  has 
enabled  the  company  to  reduce  its 
lumber  inventory  by  60  to  70  per¬ 
cent  and  still  meet  customer  re¬ 
quirements.  Further,  quality  is 
maintained,  the  dried  wood  being 
completely  free  of  warping  and 
checking. 

Modernixation  of  Factories 

Dielectric  heating  equipments 
are  not  necessarily  used  only  by 
those  industrials  whose  equipments 
are  all  100-percent  up-to-date. 
There  are  plants  in  which  the  only 
modern  production  unit  is  an  elec¬ 
tronic  heater.  In  one  such  plant, 
nearly  all  work  is  done  by  hand; 
piles  of  lumber,  cabinets  and  mai- 
terials  are  carried  from  one  depart¬ 
ment  to  another  on  the  heads  of 
laborers.*  Skilled  craftsmen  hand- 
fit  all  joints.  Hand-carvings,  hand- 
sanding  and  hand-rubbed  finishes 
are  the  rule.  Child  labor  is  em¬ 


ployed  on  jobs  where  much  elbow- 
grease  and  little  else  is  required. 
The  apprentice  system  is  in  effect, 
and  the  foreman  is  not  known  as 
the  foreman  but  is  called  the 
teacher.  This  factory  is  known  as 
Industria  Mueblera,  S.  A.,  in  Mex¬ 
ico  City. 

Every  gluing  operation  in  this 
factory — from  attaching  the  finest 
carved  overlays  to  laminating  large 
sheets  of  curved  plywood — is  done 
with  industrial  high-frequency  di¬ 
electric  heating  equipment.  Small 
subassemblies  are  glued  together 
in  a  matter  of  seconds  with  a  small 
portable  unit  containing  a  set  of 
electrodes  in  a  hand  gun.  Complete 
cabinet  assemblies  are  placed  in 
hydraulically  operated  box  clamps 
where  electrodes  are  arranged  to 
assemble  the  whole  cabine*  in  a 
one-shot  operation. 

This  case  may  be  somewhat  ex¬ 
treme,  but  is  an  example  of  the 
acceptance  of  electronic  equipment 
for  heating  dielectric  materials, 
even  where  associated  production 
techniques  are  obsolete  by  present 
standards. 

These  succes.sful  applications  of 


dielectric  heating  are  made  possible 
by  the  cooperation  among  users, 
glue  manufacturers,  woodworking 
equipment  makers,  electronic  equip¬ 
ment  companies  and  industrial 
electron  tube  manufacturers.  All 
deserve  credit  for  analyzing  the 
potential  applications  of  dielectric 
heating  as  an  industrial  tool  and 
developing  materials,  components 
and  units  to  meet  specific  require¬ 
ments.  Particularly  is  this  so  in 
the  electron-tube  industry.  Only 
with  high-frequency  tubes  in  the 
needed  power  levels,  developed  to 
give  long  life  for  economical  serv¬ 
ice,  could  this  advanced  heating 
method  have  been  made  reliable  and 
cost-.saving  for  the  woodworking 
industry. 


References 

(1)  Jullufl  W.  Mann,  Xorihwest  Syndi¬ 
cate,  Inc.  ( Mann-Ruskell  Klectronlca). 

(2>  W.  T.  Owens,  Thermex  Division, 
The  Glrdler  Corp, 

(S)  B.  K.  Helck,  Electronic  Heatlns 
Corp. 

(4)  D.  O.  Hatchard,  Electronics  and 
X-Ray  Division,  VVestlniihouae  Electric 
Corn. 

(5)  H.  B.  Reed.  The  Bell  Machine  Co. 

(6)  P,  C.  Yankauskaa,  Pico  Machinery 
Corp. 

(7)  F,  R.  Mooney,  O.  P.  Mooney  and 
Son,  Inc. 

(8)  M.  D.  Preston,  Preston-Edlson  Elec¬ 
tronics  Ca 


ELECTRONICS  — W,  1953 


113 


Reducing  Distortion 


By  W. 


Frequency-division  multiplex  is 
widely  used  in  point-to-point 
communications  to  provide  several 
independent  voice  channels  on  a 
single  vhf  or  uhf  carrier. 

The  simplest  kind  of  frequency- 
division  multiplex  starts  with  a 
single  voice  channel  that  modulates 
an  r-f  oscillator  called  a  subcarrier. 
The  subcarrier  in  turn  modulates 
the  vhf  or  uhf  transmitter.  If 
another  voice  channel  is  desired,  it 
is  added  by  modulating  a  second 
subcarrier  frequency.  The  subcar¬ 
rier  outputs  are  then  combined  to 
modulate  the  transmitter.  More 
voice  channels  may  be  added  as  long 
as  each  modulates  a  different  sub¬ 
carrier  frequency. 

Inter  modulation 

If  either  the  mixing  network  or 
the  transmitter’s  f-m  characteristic 
is  nonlinear,  certain  intermodula¬ 
tion  products  are  generated.  The 
products  generally  produce  beats 
and  signal  distortion.  The  beats 
may  fall  anywhere  within  the  r-f 
spectrum  including  the  receiver 
passband.  If  the  beats  falling  with¬ 
in  the  passband  are  of  sufficient 
amplitude,  they  may  override  or 
distort  the  desired  signal  informa¬ 
tion  and  render  the  entire  subcar- 


FIG.  I — Slgnal-lo-nolM  ratio  vt  r-i  volt- 
a«o  input.  Doshod  Uno  •hows  noUo  In- 
croaso  with  all  channola  oporating 
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rier  communications  system  unus¬ 
able. 

In  one  present-day  system,  all 
subcarriers  fall  within  the  160  to 
960-kc  spectrum.  If  12  channels  are 
used,  it  is  possible  to  space  the 
channels  so  that  no  harmonics  of 
any  one  carrier  fall  on  top  of 
another  carrier.  This  arrangement 
does  not,  however,  eliminate  all  pos¬ 
sible  beats  that  occur  within  the 
spectrum.  The  system  also  requires 
a  wide  spectrum  for  its  12  channels. 

This  paper  discusses  a  method  for 
analyzing  beats  or  distortion  terms 
in  a  frequency-division  multiplex 
system  with  a  view  toward  decreas¬ 
ing  distortion  while  using  the 
smallest  possible  spectrum.  Ex¬ 
pressions  are  derived  for  the 
second,  third  and  fourth-order  dis¬ 
tortion  terms  and  for  the  distortion 
due  to  these  terms. 

It  is  found  that  by  limiting  the 
applied  peak-to-peak  voltage  re¬ 
gardless  of  the  number  of  channels 
used,  keeping  individual  channel 
voltages  equal  in  magnitude  and 
restricting  the  frequency  spectrum 
to  one  octave,  significant  reductions 
occur  in  percentile  distortion. 

An  operational  24-channel  system 
appears  in  the  photograph.  Each 
of  the  cabinets  contains  six  com- 


FIG.  2 — Signal  lo'lataiinodulatlon  ratio 
Torsua  r-f  rallago  Input  illuatratot  agr**- 
mont  of  calculated  and  moasur*d  roaults 


plete  channels.  At  the  top  of  each 
cabinet  are  stacked  six  terminal 
equipments  with  the  six  subcarrier 
receivers  and  transmitters  below. 
Each  cabinet’s  power  supply  is  lo¬ 
cated  at  the  bottom. 

experimental  Results 

Actual  measurements  made  on 
this  system  indicate  close  agree¬ 
ment  with  theoretical  calculations 
based  upon  the  equations  to  be  de¬ 
rived.  The  chart  in  Fig.  1  was 
plotted  from  actual  measurements. 
The  solid  line  represents  the  signal- 
to-noise  output  of  a  single  channel 
operating  alone.  The  dashed  line 
represents  the  signal-to-noise  out¬ 
put  of  the  same  channel  when  the  23 
other  subcarriers  are  turned  on. 
The  signal-to-noise  ratio  is  reduced 
because  of  increased  noise  arising 
from  intermodulation  products  or 
beats  that  fall  within  the  passband 
of  the  receiver  under  observation. 

The  r-f  input  is  merely  the  com¬ 
bined  output  of  the  subcarrier 
transmitters.  It  is  applied  to  a 
video  amplifier  that  modulates  the 
uhf  carrier. 

The  difference  between  the  two 
curves  in  Fig.  1  measures  the  in¬ 
crease  in  noise  due  to  beats.  Taking 
this  difference,  the  signal-to-inter- 
modulation  ratio  may  be  obtained. 
This  is  plotted  as  the  dashed  line  in 
Fig.  2.  Close  agreement  between 
theory  and  practice  may  be  seen  by 
comparing  this  dashed  line  showing 
actual  results  with  the  solid  line 
indicating  the  theoretical  signal-to- 
intermodulation  ratio  derived  using 
the  equations  to  be  discussed. 

There  will  be  no  increase  in  in¬ 
termodulation  if  all  the  subcarrier 
transmitters  are  now  modulated  by 
the  voice-channel  outputs.  This  is 
because  a  modulated  f-m  signal  is 
a  single  vector  that  merely  changes 
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Limiting  applied  peak-to-peak  voltage,  regardless  of  number  of  channels,  and  restricting 
frequency  spectrum  to  one  octave  reduces  percentile  distortion  in  frequency-division 
multiplex  systems.  Expressions  are  derived  for  second,  third  and  fourth-order  terms  and 


resulting  distortion 


phase  with  modulation.  There  is 
no  variation  in  amplitude  and  no 
new  carriers  are  introduced.  How¬ 
ever,  it  is  possible  for  sideband 
splatter  to  occur  if  the  subcarrier 
receivers  are  not  selective  enough 
to  reject  adjacent-channel  signals. 


Theoretical  Analysis 

The  analysis  is  based  upon  com¬ 
putations  of  spurious  frequencies 
and  their  magnitudes  when  multi¬ 
ple  sinusoidal  voltages  are  applied 
to  the  input  of  a  nonlinear  network. 
The  nonlinear  response  may  be  ex¬ 
pressed  as  a  power  series 

i  a,e  +  -t-  Off*  -f  .  .  .  (1) 

where  i  is  the  instantaneous  net¬ 
work  response,  and  e  is  the  instan¬ 
taneous  value  of  the  applied  voltage. 
The  coefficients  a,,  o,,  a„  etc  are  de¬ 
termined  by  the  nature  of  the  non¬ 
linear  network.  We  may  define  the 
percent  distortion 


%D 


sum  of  the  squares  of  all 
spurious  responses  w 
sum  of  the  squares  of  all  ^  ^ 

desired  responses 


To  simplify  the  computation,  the 
>  desired  responses  will  be  assumed 

to  be  represented  in  the  linear 
power-series  term  only,  although  it 
*  is  appreciated  that  the  odd-order 

terms  of  Eq.  1  will  also  yield  an  on- 
frequency  response. 

Since  we  are  dealing  with  multi¬ 
ple  sinusoidal  voltages,  the  applied 
voltage  may  be  represented  as  a 
summation  of  sine  waves 


n 

e  ^  S  E/  sin  (a/t)  *  Et  sin  (<inl)  t 
j  1  Et  sin  (utt)  -f-  Et  sin 

+  .  .  .  (3) 

Furthermore,  it  is  considered  de¬ 
sirable  from  the  point  of  view  of 
distortion  to  keep  the  maximum 
possible  peak-to-peak  applied  volt¬ 
age  constant  and  independent  of  the 
number  of  channels  n,  as  well  as 


CompUi*  24-chann«l  syslsni.  From  lop  to  boNom,  oach  cabinot  contains:  six  volco- 
channsl  tormlnal  oquipmants,  six  subcarriar  racaWars  and  tronsmiltars.  and 

powar  supply 


keeping  the  peak  amplitudes  of  all 
the  individual  sine  waves  equal. 
These  conditions  are  easily  achieved 
in  practice  and  are  represented 
mathematically  by 

XEj-  Ey+  E,+  Et+  ...  +  f?,  - 
j  “  1  E  (a  constant)  (4A) 

Ei  -  E/n  (4B) 

All  terms  other  than  the  linear 
term  in  Eq.  1  yield  distortion  prod¬ 
ucts  that  may  fall  in  our  band  of 
interest.  Hence,  we  may  break  our 
problem  into  parts  by  investigating 
the  effects  of  the  second-,  third-  and 
fourth-order  terms  separately.  For 
each  order  term  it  is  necessary  to 
determine  if  it  falls  within  our  re¬ 
ceiver  band  and  if  it  does  wc  must 
find  out  how  much  distortion  it  will 
cause. 

We  may  start  the  analysis  by 
evaluating  the  second-order  distor¬ 
tion.  The  evaluation  of  the  effects 
of  the  second-,  third-  and  fourth- 
order  distorting  network  will  be 
made  in  terms  of  the  a  coefficients 


of  Eq.  1.  How  to  evaluate  these 
coefficients  for  any  system  will  be 
shown  later. 

Second-Order  Distortion 

By  limiting  this  analysis  to  the 
first  two  terms  on  the  right-hand 
side  of  Eq.  1,  we  may  write 


)' 


(5) 


If  the  indicated  operations  are 
performed  and  all  d-c  terhis  are 
neglected,  we  obtain 

(n  n  ”  \ 

E*'- 1® 

J.t-l  j.k^l  / 
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where  j  does  not  equal  k  and  the 
sin  terms  have  been  replaced 

by  the  symbol  S,.  Therefore,  S, 
represents  sinusoidal  waves  of  unit 
amplitude  having  a  frequency  a)V2ic. 
Furthermore,  the  sin  (w,  i  u>^)t 
terms  here  have  been  replaced  by 
S,±  k  respectively. 

In  the  determination  of  the  per¬ 
cent  power  distortion  we  only  need 
to  substitute  the  proper  terms  of 
Eq.  6  into  Eq.  -2.  This  operation 
will  yield  the  following  expression 
for  the  percent  distortion  D,  due  to 
a  second-order  distorting  network 


“  "  ) 


2'^'*'** 


X  100  (7) 


The  limits  on  the  summation 
signs  have  been  dropped  for 
convenience. 


Table  I — Number  oi  Terms  In  Each 
Summatton  os  a  function  of  Num¬ 
ber  of  Channels 


Type  of  Term 

Numlier  of  Such 
Terms  as  a 
Function  of  n 

etc 

n  1 

Sj.k,  S/+» 

n(n  -  1)  1 

2 

Sti-k,  Stf^k 

n(n  -  1) 

Sj.k.t 

n(n  -  1)  (n  -  2) 

6 

Sj.k+i 

(n  -  1)  (n  -  2) 

3 

Sti-k 

ri(n  —  1) 

Sta-k) 

n(n  -  1) 

g 

n(n  -  1)  (n  -  2) 

O 

Sti+k-i 

n(n  —  /)  (n  —  2) 

Si+k^.l.m 

Sf^k. l.m 

n(n  -  1)  (n  -  2) 

(n  -  3) 

R 

Sj.k. l-m 

n(n  -  1)  (n  -  2) 

(n  -  3) 

21  ! 

FIG.  3 — R*laUT«  dUtortlon  num¬ 

ber  oi  channoU  ior  ■•cond-ordar  tanni 


Fecause  we  are  concerned  with  a 
steady-state  analysis  we  will  con¬ 
sider  the  time  average  over  many 
cycles  of  the  S*  terms.  The  time 
average  of  all  such  terms  is  the 
numerical  value  i  and  this  factor 
occurs  in  all  terms  of  the  numerator 
and  denominator  in  the  same  man¬ 
ner.  It  is,  therefore,  possible  to 
factor  this  i  term  and  cancel  it  out 
of  the  equation.  The  problem, 
therefore,  reduces  to  finding  the 
number  of  terms  in  each  summation 
as  a  function  of  the  number  of 
channels  n. 

It  is  readily  found  from  Table  I 
that  the  number  of  S,  and  S„  terms 
is  n  while  the  number  of  S, .»  and 
Sj  *  t  terms  are  equal  in  number 
and  equal  to  n(n-l)/2. 

Using  these  relationships  we  may 
write  the  following  equation  for  the 
percent  of  second-order  distortion 


A  plot  of  % 


X  100  (8) 

is  shown  in 


Fig.  3.  We  see  that  when  the  peak- 
to-peak  voltage  is  held  constant,  the 
total  distortion  decreases  steadily 
as  n  increases  beyond  3,  and  in  fact, 
for  large  n  the  distortion  is  in¬ 
versely  proportional  to  n.  This  dis¬ 
tortion  results  in  d-c  terms  not 
computed,  in  double-frequency 
terms,  and  in  sum-and-difference 
terms.  If  the  multiplex  system  is 
contained  within  an  octave,  none  of 
these  terms  is  contained  within 


FIG.  4 — RclaliT*  distortion  Tsrsus  num- 
bar  oi  channals  for  third-ordai  tsrms 


the  frequency  range  of  interest 
Now  that  we  have  evaluated  the 
effect  of  the  second-order  term,  we 
may  proceed  by  determining  the 
effectiveness  of  the  third-order 
term  in  causing  distortion  products 
within  our  receiver  band. 


Third-Order  Distortion 

Even  though  the  multiplex  sys¬ 
tem  is  contained  within  an  octave, 
spurious  components  will  lie  within 
the  band  of  interest  if  third-order 
distortion  is  present. 

By  use  of  Eq.  1,  3  and  4  we  see 
that  the  current  due  to  the  cube 
term  alone  may  be  expressed  as 


(9) 


By  trigonometric  relationships  i, 
may  be  expanded  into 


Is.,. 


(10) 


If  as  before  we  divide  the  sum 
of  the  squares  of  the  distortion 
terms  of  Eq.  10  by  the  sum  of  the 
squares  of  all  the  desired  responses, 
take  the  time  average  of  all  of  these 
terms  and  determine  the  number  of 
the  various  terms,  we  obtain  for 
the  percent  power  distortion 


[iV  -  1)  (2  n  -  3)  j  X 


100 


(10) 
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FIG.  S — Rvlativ*  dUtortioo  ▼•nui  num- 
b*r  of  cb<inn*li  for  fourth-ordor  torma 


Evaluation  of  this  distortion 
term  was  facilitated  by  the  use  of 
Table  I  which  shows  the  number  of 
individual  terms  that  may  be  ex¬ 
pected  from  a  given  type  of  sine- 
wave  signal  as  a  function  of  the 
total  number  of  channels  n. 

A  plot  of  ^ 

function  of  n  is  given  in  Fig.  4. 

In  the  foregoing  analysis  for 
%Z>„  all  terms  such  as  S„-»,  S,.*./ 
and  were  included  as  causing 
distortion  since  they  might  fall 
within  the  receiver  band.  Consid¬ 
ering  an  octave  band  we  see  that  if 
the  channels  are  all  spaced  equal 
distances  apart  and  if  the  distance 
between  channels  is  twice  the  dis¬ 
tance  from  the  extreme  channels 
to  the  edge  of  the  octave,  then  some 
of  these  terms  will  fall  outside  of 
the  band  of  interest.  In  order  to 
determine  the  relative  number  of 
such  frequency  components  that  do 
fall  within  an  octave  it  is  necessary 
to  make  a  probability  evaluation. 
This  evaluation  will  be  discussed  in 
a  later  section. 

To  help  understand  why  the  rela¬ 
tive  %Dt  drops  off  as  fast  as  is 
evidenced  in  Fig.  4,  the  following 
table  has  been  prepared  for  large  n 


.Voltage 


Power  Total 
Per  Power 
Channel 


Funda¬ 

mental 

Signal  1/n  1/n*  1/n 


%D,  1/n*  l'n«  1  ri» 


If  a  completely  analogous  pro¬ 
cedure  is  followed  for  the  fourth- 
order  distorting  term,  the  expres¬ 
sion  for  %Z?.  is 


(21  n*  -  78  n  -I-  76 .25)  X  100  (12) 


Evaluation  of  this  term  involves 
the  relations  indicated  in  Table  I. 

A  plot  of  %Dt/  ^  versus  n 

is  given  in  Fig.  5. 

From  a  practical  viewpoint  we 
can  readily  see  why  distortion  de¬ 
creases  with  increasing  n.  From 
Eq.  4A  we  see  that  the  total  peak- 
to-peak  voltage  is  constant.  If  one 
frequency  is  used,  this  maximum 
will  be  reached  on  every  cycle,  yield¬ 
ing  distortion  terms.  If  two  fre¬ 
quencies  are  used,  the  probability 
that  their  maximum  values  will  add 
in  phase  to  yield  this  same  maxi¬ 
mum  is  much  reduced.  If  n  fre¬ 
quencies  are  used,  the  probability 
that  they  will  ever  add  in  phase  to 
the  maximum  allowable  value  is 
very  small.  This  means  that  the 
center  portion,  which  is  more  linear, 
will  be  utilized  more  and  more.  The 
result  is  to  decrease  the  distortion 
substantially  because  the  nonlinear 
portion  of  the  network  is  reached 
less  and  less. 

The  price  of  this  decreasing  dis¬ 
tortion  as  channels  are  added  is  that 
each  channel  puts  out  less  voltage 
or  power;  there  will  be  some  lower 
limit  for  the  minimum  usable  car¬ 
rier  power  per  channel,  based  on 
a  signal-to-noise  analysis. 

Furthermore,  by  containing  the 
frequency  range  within  one  octave, 
we  see  that  many  frequency  terms 
fall  outside  the  band  of  interest, 
reducing  the  distortion.  Figures 
3,  4  and  5  show  that  the  greatest 
reduction  of  distortion  is  realized 
when  a  large  number  of  channels  is 
utilized. 

The  table  above  shows  that  for 
large  n  the  total  distortion  power 
decreases  more  rapidly  than  the 
total  fundamental  power  by  a  factor 
of  1/n*,  which  explains  in  a  qualita¬ 
tive  way  the  reason  for  the  reduc¬ 
tion  in  the  percentile  distortion. 

The  above  results  would  therefore 
indicate  that  for  any  nonlinear  net¬ 
work,  it  is  desirable  to  limit  the 


maximum  possible  peak-to-peak 
applied  voltage,  to  keep  all  the  indi¬ 
vidual  voltages  equal  in  magnitude, 
and  to  limit  the  frequency  spectrum 
to  one  octave  if  possible.  Although 
Eq.  8,  11  and  12  yield  the  expected 
percent  distortion  due  to  the 
second-,  third-  and  fourth-order 
terms  respectively,  they  are  of 
little  value  unless  their  various 
coefficients  can  be  evaluated.  The 
following  section  is  therefore  de¬ 
voted  to  determining  these  co¬ 
efficients.  Due  to  the  obvious  im¬ 
portance  of  the  third-order  term,  its 
coefficient  will  be  evaluated  first. 

Evaluation  of  the  Coefficients 

The  coefficients  of  any  of  our  dis¬ 
torting  networks  may  be  evaluated 


FIG.  6 — Total  distortion  dus  to  thlrd- 
ordsr  tsnns 


FIG.  7 — Distortion  falling  within  on  oc- 
tOTO  and  duo  to  third-ordor  tonns 
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in  a  practical  situation  by  putting  a 
single  sine-wave  signal  into  the 
system  and  then  analyzing  the  re¬ 
sultant  output  waveform.  If  we 
have  a  third-order  distorting  net¬ 
work  and  limit  our  band  of  interest 
to  an  octave  it  follows  that  an  in¬ 
put  of  the  form  E  (sin  wt)  will 
yield 

Output  —  aiE  sin  ut  +  atE*  sin*  wt  (13) 

If  this  term  is  expanded  and  the 
distortion  terms  selected,  we  may 
write 

Percent  Third-Order  Voltage  Distortion  “ 

o,  £•  (1/4)  sin  (3  «()  (100) 
aiE  sin  (« t) 

If  this  distortion  is  measured  as 
10  percent,  it  follows  that 


Equation  11  may  therefore  be 
written 


[-^  (n  -  1)  (2  n  -  3)  j  X  100  (16) 

This  evaluation  permits  the  ex¬ 
isting  curve  shown  on  Fig.  4  to 
be  evaluated  directly  in  decibels. 
Figure  6  shows  a  plot  of  Eq,  16. 
We  have,  therefore,  reduced  the 
mathematics  to  a  practical  situa¬ 
tion.  The  coefficients  could  have 
been  evaluated  for  any  percentage 
of  system  distortion. 

Comparison  of  Networks 

It  has  been  shown  that  a  single 
second-order  distorting  network  has 
no  distortion  products  that  fall  into 
an  octave.  However,  if  all  of  the 
output  products  of  one  second-order 
distorting  network  are  fed  into 
another  second-order  distorting 
network,  the  output  of  this  second 
network  will  have  distortion  prod¬ 
ucts  that  do  fall  into  an  octave. 
Insofar  as  one  third-order  distort¬ 
ing  network  produces  products  that 
do  fall  within  the  octave,  the  ques¬ 
tion  arises,  which  produces  more 
distortion  components  within  the 
band  of  interest:  two  second-order 
distorting  networks  in  cascade  or 
one  third-order  distorting  network, 
assuming  that  each  network  has 
the  same  percentage  distortion. 

The  expression  for  the  percent 


FIG.  8 — ATcraq*  croutalk  p«t  channel 
▼•reus  third-harmonic  Toltaq*  distortion 


power  distortion  due  to  10-percent 
third-  order  voltage  distorting  net¬ 
work  that  may  lie  within  one  octave 
has  already  been  given  by  Eq.  16. 

A  similar  derivation  for  two  10- 
percent  second-harmonic  voltage 
distorting  networks  in  cascade 
yields 


0  0064r  ® 

- (n  -  1)  (2n 

"  L  16 

0  000064 


-3>] 


-  1)  (21  n’  -  78n  -f  76  25) 
8 


(17) 


The  first  term  of  Eq.  17  is  seen 
to  be  identical  to  the  right  hand 
side  of  Eq.  16  except  that  it  has  a 
smaller  coefficient.  These  coefficients 
are  found  to  differ  by  14  decibels. 

The  last  term  of  Eq.  17  has  a 
coefficient  that  is  40  db  smaller  than 
the  right-hand  term  of  Eq.  16.  Also 
by  inspection  it  can  be  seen  that  the 
last  term  of  Eq.  17  decreases  faster, 
with  increasing  «,  than  does  Eq.  16. 
Hence  this  last  term  of  Eq.  17  may 
be  disregarded  completely.  For 
the  conditions  chosen,  then,  Eq.  17 
is  always  substantially  smaller  than 
Eq.  16.  This  may  be  represented 
mathematically  &a  D„  <<  D,. 

The  conclusion  therefore  is  that 
two  second-order  distorting  net¬ 
works  in  cascade,  each  having  10- 
percent  voltage  distortion,  produce 
less  on-frequency  power  distortion 
in  one  octave  than  one  third-order 
distorting  network  having  10- 
percent  voltage  distortion.  It  can 
be  shown  that  this  is  generally  the 
case. 

If  only  second-order  distortion  is 
known  to  exist  in  a  system,  then  if 
one-octave  filters  are  inserted  after 


each  second-order  distorting  net¬ 
work  it  should  become  impossible 
for  any  on -frequency  distortion 
components  to  appear  at  the  output 
of  the  system. 

Probability 


Equations  11  and  16  include  all 
the  terms  having  frequency  terms 
of  the  kind  S„.t,  and 

The  probability  that  all  of  the  terms 
of  the  kind  S„.t  fall  within  an 
octave  is  i,  while  the  probability 
that  all  the  terms  of  the  kind 
and  fall  within  an  octave  is 

i.  Using  this  information  Eq.  16 
becomes 


Di 


0  16 
n* 


0.281  +0  75(n-2) 


]l 


(18) 


Equation  18  therefore  represents 
a  more  accurate  evaluation  of  the 
total  power  distortion  that  would 
be  expected  to  fall  within  an  octave 
if  one  were  given  a  third-order 
distorting  network  with  a  10-per¬ 
cent  voltage  distortion  character¬ 
istic. 

If  Eq.  18  is  written  for  any 
amount  of  third-order  harmonic 
distortion  it  becomes 


A  plot  of  Eq.  18  expressed  in 
decibels  is  shown  in  Fig.  7.  A  plot 
of  Eq.  18A  versus  percent  third- 
harmonic  voltage  distortion  is  given 
in  Fig.  8. 

The  theoretical  signal-to-inter- 
modulation  ratio  is  obtained  using 
Eq.  16  or  Fig.  8.  Taking  the  sub¬ 
carrier  bandwidth  into  account, 
these  yield  directly  the  theoretical 
signal-to-intermodulation  ratio  at 
the  subcarrier  receiver  input.  For 
comparison  with  experimental  find¬ 
ings,  this  information  is  then  con¬ 
verted  to  signal-to-intermodulation 
ratio  at  the  subcarrier  receiver  out¬ 
put  by  use  of  standard  formulas 
and  is  plotted  in  Fig.  2. 
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Pulsed  Light  Measures 
Flicker  Perception 


Medical  apparatus  for  diagnosis  flashes  light  at  rate  of  4  to  60  pps  and  has  variable  on-off 
period  ratio.  Ring  counter  used  to  control  frequency  division,  phase  shift  and  pulse 
length  is  adaptable  to  other  pulsing  circuits 


An  intermittent  light  stimulus 
with  a  repetition  rate  of  10 
or  15  pulses  per  second  is  jrenerally 
perceived  as  flickerinif.  If  the 
repetition  rate  is  gradually  in¬ 
creased  beyond  the  critical  flicker 
frequency  (cff),  the  flicker  will 
suddenly  vanish  and  the  light  will 
appear  completely  steady. 

Critical  flicker  frequencies  may 
range  from  about  5  to  60  cycles 
depending  in  part  on  light  char¬ 
acteristics  such  as  color,  brightness 
and  on-off  ratio.  However,  for 
given  stimulus  conditions  the  cff 
will  vary  from  one  individual  to 
the  next.  Physicians,  physiologists 
and  psychologists  are  interested  in 
discovering  the  reasons  for  these 
individual  differences  in  the  percep¬ 
tion  of  intermittent  light. 

Electronic  Modulation 

In  earlier  studies  intermittent 
light  was  produced  by  mechanically 
chopping  light  rays  with  sector 
disks  or  perforated  cylinders. 
Flicker  rate  was  changed  by  means 
of  variable  speed  driving  motors. 
Mechanical  devices  are  generally 
cumbersome  with  relatively  poor 
frequency  stability.  For  this  reason 
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completely  electronic  instruments 
for  producing  the  modulated  light 
are  becoming  more  popular. 

The  electronic  device  de.scribed 
here  incorporates  various  improve¬ 
ments  over  previous  instruments*'  *•  * 
of  this  type.  A  larger  frequency 
range,  a  linearized  calibration  curve 
and  the  possibility  of  varying  the 
on-off  ratios  and  phase  relationship 
of  two  separate  high-intensity  light 
sources  make  this  a  versatile  and 
useful  laboratory  instrument.  Al¬ 
though  the  apparatus  was  designed 
for  a  specialized  application  cer¬ 
tain  circuit  features,  especially  the 
use  of  a  ring-counter  for  phase 
shift  and  pulse-length  control  as 
well  as  frequency  division,  are  of 
general  interest. 

The  instrument  has  a  precision 
dial  covering  a  frequency  range 
from  4  to  60  pps  with  vernier  fre¬ 
quency  adjustment.  During  cali¬ 
bration  a  tuning  eye  indicates  syn¬ 
chronism  of  the  internal  oscillator 
with  60-cycle  current. 

For  binocular  stimulation  two 


high-intensity  glow-modulator 
tubes  supply  rectangular  light 
pulses.  A  milliammeter  is  used  for 
balancing  the  tube  currents. 

A  control  for  varying  the  phase 
relationship  between  the  two  trains 
of  light  pulses  makes  it  possible  to 
change  the  phasing  in  36-deg  steps 
over  a  range  of  360  deg.  Two  other 
switches  control  the  relative  lengths 
of  the  light  pulses.  On-off  ratios 
such  as  l-to-9,  2-to-8,  3-to-7  may 
be  selected  as  desired.  Both  the 
phase  relationships  and  the  on-off 
ratios  are  maintained  with  a  high 
degree  of  accuracy  and  are  com¬ 
pletely  independent  of  frequency. 

Basic  Design 

A  block  diagram  of  the  apparatus 
is  shown  in  Fig.  1.  A  master  oscil¬ 
lator,  with  a  frequency  range  of 
40  to  600  cps,  keys  a  thyratron 
pulse  generator  giving  short  posi¬ 
tive  pulses  for  triggering  the 
decade  ring  counter.  At  the  counter, 
the  frequency  of  the  master  oscil¬ 
lator  is  divided  by  a  factor  of  ten 
yielding  a  flicker  frequency  range 
of  4  to  60  pps. 

Negative  output  pulses  from  any 
of  the  ten  counter  tubes  may  be 
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chosen  by  means  of  three  ten-posi¬ 
tion  switches  connected  in  parallel. 
The  selected  impulses  trigger  two 
separate  flip-flop  circuits  used  as 
rectangular  wave  generators.  One 
triggering  input  of  flip-flop  1  is 
permanently  connected  to  the  out¬ 
put  terminal  of  the  first  counter 
tube.  A  negative  pulse  appearing 
on  that  terminal  will  flip  the  circuit 
on  and  a  second  impulse  selected 
with  switch  A  will  turn  it  off.  The 
block  diagram  shows  switch  A  set 
to  the  third  counter  output  posi¬ 
tion.  In  this  case  the  on  period  of 
flip-flop  1  will  be  two  counts  (2/10 
cycle)  and  the  off  period  eight 
counts  (8/10  cycle). 

Flip-flop  2  is  turned  on  with  a 
negative  impulse  from  switch  B. 
The  switch  thus  controls  the  phase 
relationship  between  the  outputs 
of  the  two  flip-flop  circuits  in  36- 
degree  steps.  With  the  switch  set 
as  shown  in  the  block  diagram, 
flip-flop  2  will  be  turned  on  five 
counts  after  flip-flop  1,  and  the  two 
circuits  will  operate  exactly  180 
deg  out  of  phase.  The  on-off  ratio 
of  flip-flop  2  is  controlled  by  switch 
C.  The  same  ring  counter  thus  de¬ 
termines  the  relative  pulse  lengths 
and  phase  relationships  of  two 
separate  wave  trains. 

The  flip-flop  circuits  drive  the 
power  amplifiers  that  supply  the 
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FIG.  2 — Circuit  diagram  of  ritual  totting  apparatut.  Only  on#  output  channol  it  thown 


necessary  currents  for  the  glow 
modulator  tubes. 

The  circuit  of  the  oscillator, 
buffer,  and  pulse  generator  is  shown 
in  Fig.  2.  The  oscillator  consists 
of  a  Wien  bridge  type  R-L  coupled 
circuit.  The  R-L  coupling  is  used 
in  place  of  the  usual  R-C  combina¬ 
tion  to  achieve  a  linear  relationship 
between  frequency  and  shaft  rota¬ 
tion  of  a  linear  potentiometer. 

Greatly  increased  feedback  at 
higher  frequencies  was  not  com¬ 
pletely  compensated  for  by  the 
variable  resistance  characteristic 
of  the  Mazda  lamp  in  the  cathode 


circuit  and  higher  frequencies  are 
slightly  compressed  on  the  dial. 

Special  high-Q,  low-frequency  in¬ 
ductors  are  used  in  the  tuned  cir¬ 
cuit.  Even  then,  40  cps  represents 
about  the  lowest  practical  fre¬ 
quency  for  sustained  oscillation. 
This  is  reduced  by  the  decade  ring 
counter  to  a  lower  limit  of  4  cps. 

The  frequency  control  consists 
of  two  6-inch,  100,000-ohm  poten¬ 
tiometers  mounted  on  a  common 
shaft.  A  smaller  potentiometer  is 
placed  in  series  with  each  of  the 
larger  units  for  vernier  calibration. 

A  buffer  amplifier  boosts  and 
isolates  the  oscillator  output  and 
supplies  the  push-pull  voltages  for 
driving  the  thyratron  pulse  gen¬ 
erator. 

The  pulse  generator  consists  of 
two  844  thyratrons  in  a  plate- 
coupled  parallel  switching  circuit. 
This  circuit  provides  a  simple 
method  of  obtaining  steep  trigger¬ 
ing  pulses  for  the  ring  counter. 
Positive  pulses  appear  across  the 
cathode  load  of  one  thyratron  and 
are  differentiated  by  the  grid  cir¬ 
cuits  of  the  counter.  The  repetition 
rate  of  the  pulse  generator  is  de¬ 
termined  by  the  frequency  of  the 
master  oscillator. 

Ring  Counter 

The  ring  counter  is  used  for 
frequency  division  as  well  as  for 
pulse  length  and  phase  control. 
Thyratrons  can  handle  the  rela¬ 
tively  low  pulse  repetition  rates  of 
this  instrument  but  a  vacuum  tube 
ring  counter  would  be  necessary 
for  high  frequencies.  The  thyra- 


Blnocular  ■timulator  with  light  tourca  ahowa  at  right 
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Second  channel  la  aimilar  (o  iirsi  except  that  calibration  Indicator  is  left  out 


tron  circuit’  has  the  advantaf^e  of 
requiring  somewhat  fewer  parts 
than  a  comparable  v-t  circuit. 

Positive  triggering  pulses  are 
applied  simultaneously  to  the  grids 
of  all  counter  tubes.  With  none 
of  the  thyratrons  conducting,  the 
trigger  pulses  are  of  insufficient 
amplitude  to  override  the  high  neg¬ 
ative  bias  on  all  grids  and  the 
circuit  remains  at  rest. 

A  motor-driven  timer  is  used 
momentarily  to  ground  the  grid  of 
tube  Vj  about  20  seconds  after  the 
.set  is  turned  on.  The  positive  volt¬ 
age  now  on  the  cathode  of  Pi  will 
reduce  the  negative  bias  of  the 
second  tube  P,  to  a  point  just 
slightly  below  firing  level.  The 
next  positive  trigger  on  the  grids 
will  fire  P,.  Through  the  coupling 
capacitor  the  cathode  voltage  of  P, 
is  momentarily  added  to  the  cathode 
voltage  of  the  first  tube  driving  it 
positive  with  respect  to  the  plate 
and  extinguishing  the  tube.  The 
cathode  voltage  of  V„  now  in  a 
conducting  state,  also  reduces  the 
negative  bia.s  on  P,.  The  third  tube 
is  cocked  and  is  ready  to  be  fired  by 
a  subsequent  triggering  pulse. 

Negative  output  pulses  are  ob¬ 
tained  across  the  plate  loads  of 
successive  counter  tubes.  Impulses 
to  trigger  the  flip-flops  at  any  count 
from  1  to  10  may  be  selected  with 
the  ten-position  switches. 

Flip-Flop  Circuit 

The  negative  triggering  pulses 
selected  by  the  ten-position  switches 
on  the  ring  counter  are  supplied 
to  two  separate  output  channels. 


Each  channel  consists  of  a  flip-flop 
circuit,  an  output  amplifier  and 
a  glow-modulator  light  source.  One 
channel  also  incorporates  a  tuning 
eye  calibration  indicator. 

To  preserve  the  rectangular  wave 
shape  at  frequencies  as  low  as  4 
cps  the  output  of  the  flip-flop  is 
direct-coupled  to  the  6L6  amplifier. 
Use  of  the  ring  counter  made  direct 
coupling  in  previous  stages  un¬ 
necessary,  since  the  lowest  fre¬ 
quency  for  the  master  oscillator, 
pulse  generator  and  ring  counter 
is  40  cps. 

The  6L6  output  tube  has  a 
variable  cathode  resistor  for  ad¬ 
justing  the  current  through  the 
glow  modulator.  The  unbypassed 
cathode  resistor  also  provides  nega¬ 
tive  feedback  to  the  tube  improving 
its  response. 

With  the  exception  of  the  tuning 
eye  circuit,  the  second  output  chan¬ 
nel  is  identical  with  the  first.  It 
is  supplied  with  negative  triggers 
from  two  separate  ten -position 
switches  in  the  ring  counter  for 
phase  shift  and  pulse-length  con¬ 
trol.  A  selector  switch  is  provided 
in  the  cathode  circuits  of  the  6L6’s 
to  energize  either  or  both  stimulus 
lights.  Another  switch  in  the  com¬ 
mon  ground  lead  of  the  two  6L6 
cathode  circuits  serves  as  stimulus 
key.  To  prevent  interaction,  the 
two  output  tubes  have  separate 
high  voltage  supplies. 

The  glow  modulator  tubes  are 
mounted  in  two  separate  2  by  2-inch 
slide  files.  The  subject  looks  at  the 
light  through  a  hole  drilled  in  the 
front.  Wires  for  the  tube  pass 


through  a  second  hole  in  the  rear 
of  the  box.  A  lengthwise  slot  in 
the  bottom  of  the  container  permits 
adjustment  of  the  light.  The 
grooved  sidewalls  hold  a  metal  iris, 
ground-glass  diffusing  plates  and 
neutral  tint  filters  for  intensity 
control.  The  containers  are  painted 
a  flat  black  both  inside  and  out. 
For  binocular  stimulation  both  light 
sources  are  inserted  in  a  larger 
viewing  box,  while  for  monocular 
experiments  a  single  light  source 
is  clamped  to  a  laboratory  stand. 

Preliminary  calibration  tests  in¬ 
dicate  that  frequency  stability  of 
the  instrument  is  on  the  order  of 
±0.1  cps.  The  output  waveforms 
view’ed  on  an  oscilloscope  appear 
perfectly  rectangular  for  all  fre¬ 
quencies,  current  values,  on-off 
ratios  and  pha.se  relationships. 

The  instrument  described  was 
designed  for  a  study  directed  by 
Henry  Misiak  of  Fordham  Univer¬ 
sity,  and  supported  by  a  research 
grant  (G-3704)  from  the  National 
Insititute  of  Neurological  Disease 
and  Blindne.ss,  of  the  National  In¬ 
stitutes  of  Health,  Public  Health 
Service. 
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Graphical  Design  of 
Tuning  Elements 


Procedure  for  preparing  simple  design  chart  from  which  combinations  of  coil  turns  and 
capacitance  range  can  be  found  for  tuning  a  given  frequency  range.  Applies  also  to 
tuned  lines.  Simple  measurements  give  required  data  for  a  family  of  curves,  eliminating 

cut-and-try  or  calculation  methods 


For  parallel  resonant  circuits, 
the  resonant  frequencies  of 
coils  plotted  asrainst  tuning  capaci¬ 
tance  on  log-log  paper  are,  within 
limits,  parallel  straight  lines.  A 
scale  perpendicular  to  a  family  of 
such  curves  is  proportional  to  the 
logarithm  of  the  number  of  turns 
for  any  given  winding  length  and 
diameter  of  coil.  These  simple  rela¬ 
tions  form  the  basis  for  the 
graphical  tuned-circuit  design  pro¬ 
cedure  presented  here. 

Transmission  lines  used  as  tuning 
elements  may  be  plotted  in  the 
same  manner  as  coils.  The  scale 
perpendicular  to  a  family  of  coaxial 
or  open-line  curves  is  proportional 
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to  the  logarithm  of  the  line  length 
for  lines  of  the  same  impedance  and 
proportional  to  the  logarithm  of  the 
impedance  for  lines  of  the  same 
length.  As  the  slopes  of  both  the 
coil  and  transmission  line  families 
of  curves  are  the  same,  it  is  possible 
to  determine  accurately  the  trans¬ 
mission  line  or  coil  parameters  for 
use  together  or  separately  as  tuning 
elements  when  solving  superhet¬ 
erodyne  tracking  and  similar  tun¬ 
ing  problems. 

An  infinite  number  of  special  or 


general  charts  may  be  prepared 
from  a  relatively  few  measurements 
with  simple  equipment.  A  Q  meter, 
a  calibrated  grid-dip  meter  or  any 
other  device  capable  of  determining 
the  resonant  frequency  of  a  tuned 
circuit  may  be  used. 

Coil  Examples 

Figure  1  illustrates  a  typical 
family  of  curves  for  coils  1  inch 
in  diameter  and  li  inches  long. 
Graphs  for  each  individual  coil  of 
a  given  number  of  turns  are  con¬ 
structed  by  drawing  a  straight  line 
through  two  or  more  corresponding 
points  on  the  graph.  These  points 
are  located  by  determining  the 
resonant  frequencies  of  parallel 
circuits  using  the  desired  coils  with 
known  values  of  capacitance,  as 
shown  on  the  graph.  The  spacing 
between  the  graphs  for  individual 
coils  is  approximately  proportional 
to  the  logarithm  of  the  number  of 
coil  turns. 

The  information  recorded  in  Fig. 
1  is  sufficient  to  determine  the  coil 
or  capacitor  requirements  for  any 
application  requiring  a  coil  with  the 
dimensions  given.  For  example,  a 
20-turn  coil  will  tune  from  4.7  to 
11.5  me  with  a  total  capacitance 
variation  of  200  to  30  (tiif.  To  tune 
an  oscillator  above  this  frequency 
in  a  superheterodyne  receiver  hav¬ 
ing  0.5-mc  i-f  (requiring  oscillator 
tuning  from  5.2  to  12  me),  the 
same  coil  could  be  used  with  a  total 
capacitance  variation  of  165  to  27.5 
|ilif.  The  exact  oscillator  tuning 


FIG.  1 — Example  oi  graphical  dealgn  procedure  ior  a  coll  1  Inch  in  diameter  and 
1 14  inebee  long,  with  Torloug  numbere  of  tume  spaced  to  fill  entire  length.  Accuracy 
le  excellent  up  to  approximately  200  me  oe  method  takes  into  account  distributed 
capocitance  and  other  sources  oi  error  usually  neglected  because  of  calculation 
difficulty.  Charts  for  other  colls  can  be  prepared  after  a  few  simple  measurements 
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plant,  Chicago, 
later  duplico*®*^ 
n  addition,  increas 
facilities 


—  in  making  Standard  electronic  components  par- 
aileis  industry  development. 


CINCH  is  keeping  pace  with  the  changing  con¬ 
ditions  and  expanded  requirements  with  the  knowl¬ 
edge  through  experience  which  employs  the  best 
abilities  of  men,  tested  materials,  proved  methods 
and  with  adequate  facilities  ...  is  producing  the 
Standard  electronic  component. 


Cinch  electronic  com¬ 
ponents  ore  ovoitoble 
at  leading  jobbers  — 
everywhere. 


CONSULT  CINCH 


Cinch  BSanufacturing  Corporation 


1026  South  Homan  Ave.,  Chicago  24,  Illinois 


Subsidiary  of  Unitod'Corr  Fastener  Corporation,  Cambridge,  Mass 


no.  2 — Chart  ior  National  XR-50  coU 
fom.  Dottod  linos  indlcato  chongo  ob- 
lainod  whon  using  XR-50  Iron  slug.  Cop¬ 
per  slug  giTos  shift  In  opposite  direction 
from  the  solid  lines 


FIG.  3 — Chart  for  shorted  quorter-wove 
tuned  parallel  line  haring  a  character¬ 
istic  Impedance  of  157  ohms.  Diogonal 
orerloy  scale  shows  logorithmic  spac¬ 
ing  ol  curres 


FIG.  4 — Chart  ior  10-inch  length  of 
transmission  line  used  as  tuning  ele¬ 
ment.  Solid  curres  ore  for  parollel  lines: 
dotted  curres  are  ior  cooxiol  lines  oi 
same  length 


capacitance  required  at  each  fre¬ 
quency  may  be  determined  from  the 
chart,  and  the  capacitor  plate 
shapes  to  provide  tracking  may  be 
accurately  calculated. 

Figure  1  shows  that  this  same 
20-turn  coil  will  cover  the  7-mc  and 
14-mc  amateur  bands  with  a  100- 
iqxf  variable  tuning  capacitor  if  the 
total  distributed,  tube  and  minimum 
capacitances  are  not  greater  than 
17  (i^if.  A  50-tx;i.f  fixed  capacitor  and 
a  paralleled  60-|j,(j.f  variable  ca¬ 
pacitor  used  with  this  coil  w'ould 
prevent  inadvertent  tuning  to  the 
14-mc  band  instead  of  the  7-mc 
band.  Further,  an  SO-jAiif  capaci¬ 
tance  (consisting  of  fixed,  distrib¬ 
uted  and  the  minimum  capacitance 
of  the  tuning  capacitor)  and  an 
S-jifif  spread  variable  capacitor  will 
permit  bandspread  of  7  to  7.3  me 
over  the  full  capacitor  shaft  rota¬ 
tion.  Many  other  tuning  problems 
may  be  solved  similarly. 

The  slight  slope  change  and  bend¬ 
ing  of  the  individual  coil  plots  as 
the  frequency  approaches  the  nat¬ 
ural  resonant  frequency  of  the  tun¬ 
ing  element  are  due  to  the  increased 
proportional  effect  of  the  distrib¬ 
uted  capacitance,  coil  leads  and 
terminals,  and  other  factors  impos¬ 
sible  to  eliminate  and  difficult  to 
calculate  in  practical  coil  problems. 
These  factors  are  usually  neglected 
on  impedance  charts,  making  the 
charts  useless  for  practical  applica¬ 
tions  requiring  accurate  construc¬ 
tion  of  small  inductances.  Precise 
determination  of  coil  parameters  is 
obtained  by  limiting  the  use  of  a 
given  chart  to  a  10-to-l  turns  ratio 
when  determining  coil  parameters 


from  data  taken  with  coils  of  a  few 
turn.s.  This  effect  is  illustrated  in 
Fig.  1  by  the  compression  of  the 
scale  for  coils  of  less  than  10  turns 
where  the  above-mentioned  factors 
are  of  appreciable  comparative 
magnitude.  The  log  scale  from  the 
graph  paper  is  a  convenient  .scale 
for  use  as  an  overlay  on  the  chart. 

Figure  2  shows  a  similar  family 
of  curves  for  a  commonly  used  com¬ 
mercial  coil  form.  The  inductance 
variation  made  possible  by  posi¬ 
tioning  the  slug  is  illustrated  by  the 
dashed  lines. 

Transmission-Line  Examples 

Figure  3  illustrates  a  typical  fam¬ 
ily  of  curves  for  different  lengths  of 
a  shorted  quarter-wave  tuned  par¬ 
allel  line  of  157  ohms  characteristic 
impedance.  This  chart  was  pre¬ 
pared  in  the  same  manner  as  Fig.  1 
and  2.  The  spacing  between  indi¬ 
vidual  graphs  is  proportional  to  the 
logarithm  of  the  line  length.  The 
stray  and  lead  effects  are  more  pro¬ 
nounced  on  this  graph  as  they  are  a 
proportionally  greater  amount  of 
the  total  inductance  and  capacitance 
for  a  practical  tuner  of  this  type, 
particularly  as  the  frequency  ap¬ 
proaches  the  natural  resonant  fre¬ 
quency  of  the  tuning  element  and 
the  distributed  capacitance  ap¬ 
proaches  the  tuning  capacitance. 

Figure  4  illustrates  a  typical 
family  of  curves  for  transmission 
lines  10  inches  long  with  various 
impedances.  The  spacing  between 
individual  graphs  is  proportional  to 
the  logarithm  of  the  characteristic 
impedance  of  the  line.  Connections 
and  normally  neglected  factors  be¬ 


come  appreciable  for  extremely  low- 
impedance  lines,  as  evidenced  by  the 
apparent  shrinking  of  the  log  scale 
for  graphs  of  low  impedances. 

Coaxial  lines  (dotted  lines  on  Fig. 
4)  may  be  plotted  together  with 
open  lines  (solid  lines  on  Fig.  4). 
With  a  given  capacitance  variation 
available  for  tuning  a  line  of  given 
physical  length,  the  tuning  range 
(but  not  tuning  ratio)  varies  con¬ 
siderably  with  impedance.  With  the 
.selection  of  a  low-impedance  line 
the  highest  maximum  frequency  for 
a  given  minimum  capacitance  can 
be  obtained. 

Applications 

Other  similar  charts  may  be  rap¬ 
idly  prepared.  From  two  or  more 
experimentally  plotted  graphs  of 
individual  elements  approximately 
within  the  desired  range,  a  family 
of  curves  may  be  drawn  to  permit 
accurate  selection  of  the  desired 
tuning  elements.  Frequency  doub¬ 
lers  or  power  amplifiers  may  be  ac¬ 
curately  ganged  by  this  system.  As 
charts  for  progressively  larger 
power  coils  or  doubler  coils  all  have 
the  same  slope,  the  choice  of  capaci¬ 
tors  and  inductors  to  gang  and 
track  becomes  relatively  elementary. 
This  technique  also  applies  to  open 
or  coaxial  lines  and  permits  the 
same  techniques  to  be  used  on 
higher  frequencies.  Figure  3,  for 
example,  illustrates  the  tuning 
ranges  of  several  lengths  of  157- 
ohm  line.  From  Fig.  4  the  line 
impedance  and  loading  capacitance 
may  be  determined  for  tuning  a  de¬ 
sired  frequency  with  a  10-inch  long 
line. 
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Why  the  Mallory  UHF  Tuner 
Should  he  Part  of  Your  New  TV  Plans 

The  Mallory  UIIF  Tuner  can  1m*  the  complete  answer  to  your  UHF  tuning 
problems  ...  whether  you  build  converters,  all-channel  receivers,  or  both. 

It  consists  of  three  sections  of  variable  inductance.  It  covers  the  range 
lM*tween  170  and  890  megacycles  with  approximately  2  mmf  of  shunt  capacity. 

Selectivity  is  excellent  over  the  entire  hand. 

No  matter  how  you  decide  to  han«lle  the  problem  of  UHF  reception,  it  will 
pay  you  to  investigate  the  various  possibilities  offered  by  the  Mall«>r\  UHF 
Tuner.  ( )ne  of  the  following  combinations  is  the  answer  to  your  requirements . . . 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


FOR  CONVERTERS... 


FOR  RECEIVERS... 


UHF  Tuners,  for  use  in  combination  with  VHF 
tuners,  are  available  in  .1  different  designs  . . .  each 
in  3  different  stages  of  assembly:  (I)  To  convert 
UHF  signals  to  82  megacycles  on  channels  S  or  6. 

(2)  To  convert  UHF  signals  to  130  megacycles. 

(3)  For  operation  into  a  41  megacycle  IF  amplifier. 


#  Mallory  UHF  Tuning  element  for  manufacturers 
building  their  own  converters. 

#  Mallory  UHF  Converter  chassis ...  ready  to 
mount  in  your  cabinet. 

#  Complete  Mallory  UHF  Converter  with  your 
brand  label. 


Get  in  touch  with  us  regarding  the  Mallory  UHF 
Tuner.  We  will  be  glad  to  work  with  you  . . .  see 
how  these  various  possibilities  can  be  fitted  into 
your  plans  for  UHF  television.  Write  today. 


#  Mallory  UHF  tuning  element. 

#  Mallory  RF  assemblies.  This  includes  the  tuner, 
oscillator,  tube,  crystal  and  associated  circuitry. 

#  Mallory  RF  assemblies  with  an  IF  amplifier 
operating  at  conversion  frequency. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
EInctromnchanieal  —  Rasittori  •  Switches  •  T.Uvision  Tunart  *  Vibrators 
Elactrochamical— Capacitors  •  Ractifiars  •  Mercury  Dry  Bottarias 
Matallwrgicai— Contacts*Spacial  Metals  and  Ceramics*  Welding  Materials 

_ .  . 


P.  R.  MALLORY  &  CO.,  INC.,  INDIANAPOLIS  6,  INDIANA 
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TransiNtor  Oscillator  Circuit 


C,/C,  varies  from  10  to  50,  depend¬ 
ing  on  the  impedance  and  Q  of  the 
tuned  circuit. 

The  effect  of  changing  the  ratio 
is  evidenced  principally  in  the  wave¬ 
form.  Emitter  resistor  Ri  deter¬ 
mines  mainly  the  angle  of  conduc¬ 
tion,  hence  the  battery  drain  and 
the  internal  impedance;  any  value 
from  5,000  to  100,000  ohms  will 
work.  The  purpose  of  resistor  R, 
is  to  limit  reverse  collector-current 
flow  during  that  part  of  the  half¬ 
cycle  when  the  collector  is  positive. 
Its  value  depends  on  the  Q  of  the 
tuned  circuit.  With  zero  resistance 
at  R„  the  positive  peaks  of  the  volt¬ 
age  wave  have  flat  tops.  Waveform 
improves  rapidly  as  R.^  is  increased 


By  L.  Fleming 

f'alla  Church,  Va. 


Figure  1  shows  constants  for  a 
frequency  of  1,000  cycles.  Output 
is  3  volts  with  a  high-Q  inductor,  in¬ 
ternal  impedance  around  20,000 
ohms.  Battery  drain  is  less  than  50 
microamperes.  The  transistor  is 
the  readily  available  CK722.  In¬ 
ductor  L  need  have  only  two  termi¬ 
nals — no  taps  or  multiple  windings. 
The  oscillator  is  class  C.  In-phase 
feedback  from  collector  to  emitter 
is  effected  by  two  capacitors  C„  Ci, 
connected  in  a  kind  of  Colpitts  cir¬ 
cuit.  Optimum  feedback  ratio 


FIG.  1 — Transittor  oaciUator  ■ullobl*  lot 
ibi»<l-ir«qu«ncy  audio  book*,  ualnq  two- 
l•rmlnal  IndnctancB 


MOBILE  PICKUP  SPEEDS  TELEFAX 


Transistor  oscillators  engineered 
for  special  applications  have  ap¬ 
peared  in  the  literature,’  but  as  yet 
few  have  been  reported  that  require 
no  specially-constructed  components 
and  give  stability  comparable  to 
that  of  conventional  tube  circuits. 
In  this  early  stage  of  the  art,  spe- 
ciflc  transistor  circuits  are  of  value 
in  clarifying  the  concepts  learned  in 
higher-level  texts  and  papers.  The 
circuit  of  Fig.  1  is  presented  with 
this  in  mind.  In  addition,  it  pro¬ 
vides  a  flxed-frequency  audio  source 
of  value  in  laboratory  and  testing 
instruments  having  waveform,  sta¬ 
bility,  and  tolerance  to  component 
and  voltage  changes  as  good  as  is 
found  in  similar  simple  tube 
circuits. 


FacBimlU  •quipmanl  connactad  lo  two-way  radio  circuit  prodncoa  a  loUqTaiB  whilo 
tho  driTor  procooda  to  point  oi  daliTary.  Six  cara  baiaq  taatad  In  Boltimora.  Md.  uaa 
apaclal  radio  and  convaraion  aquipmant  abown  at  lait.  Facaimila  machlna  to  riqht 
oi  drirar  raproducaa  talaqrom  tronamittad  irom  oiiica 
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NEW  RX  METER 


TYPE  250-A 


FREQUENCY  RANGE:  0.5  me  to  250  me 

The  250-A  RX  Meter  is  a  completely  self-contained  instru¬ 
ment  for  use  in  measuring  the  equivalent  parallel  resistance 
and  capacitance  or  inductance  of  two  terminal  networks  over 
a  wide  frequency  range.  It  includes  an  accurate  continuously 
tuned  oscillator,  high  frequency  bridge,  “unbalance'*  detec¬ 
tor  and  null  indicator. 

All  variable  components  of  the  bridge  are  high  quality 
capacitors,  which  are  driven  by  carefully  designed  anti¬ 
backlash  gear  trains.  The  Capacitance  indicating  dial  can  be 
read  to  0.05  mmf,  and  the  Resistance  indicating  scale  is 
expanded  to  cover  28  inches  in  length.  No  corrections  are 
required  over  the  frequency  range  for  the  Resistance  readings. 

USES 

The  250-A  RX  Meter  can  be  used  to  measure  the 
equivalent  parallel  resistance  and  capacitance  of  resis¬ 
tors  at  high  frequency.  If  the  reactance  is  inductive  the 
value  can  be  determined.  By  very  simple  formulas  the 
equivalent  series  parameters  can  be  deduced.  The 
instrument  will  also  measure  components  which  are 
primarily  inductive  or  capacitive.  The  characteristic 
impedance,  attenuation  and  velocity  of  propagation  of 
transmission  lines  can  be  determined. 

SpccMcolioiM 

FRfOUiNCYs  O.S  m<  !•  2S0  me  in  •igM  rang**. 

Rp  RESISTANCI  RANOE:  IS  lo  100,000  plimt. 

Cp  CAPAOTANCE  RANOE;  +20  ppf  ta— 100  ppf.* 

*Copacitanc«  ronga^moy  b«  incraatad  to  ^120  nvf  by 
u«a  of  axtamol  coils  or  condansart. 

Prica:  $1250.00  F.O.B.  Doonton,  N.  J. 


BOONTOr^ADIO 
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Want  morn  inforoMtien?  Use  past  cord  on  last  | 


to  a  thousand  ohms  or  so,  then  more 
slowly.  Oscillation  stops  at  around 
40,000  ohms. 

A  germanium  diode  can  be  substi¬ 
tuted  for  the  resistor  Rt,  its  cathode 
poled  toward  the  tuned-circuit  ter¬ 
minal,  to  remove  this  reverse  col¬ 
lector  current.  It  was  found  however 
that  the  output  wave  contained 
small  discontinuities  at  the  points 
where  the  diode  stopped  conducting, 
an  effect  absent  with  the  resistor. 
Since  the  resistor  value  is  not 
critical,  it  seems  the  preferable 
element  to  use. 

With  laminated  silicon-steel-core 
inductances,  such  as  ordinary 
chokes,  which  typically  have  a  Q  of 
6  at  1  kc,  R,  may  not  be  necessary. 

The  upper  frequency  limit  for 
this  transistor  in  the  circuit  of  Fig. 
1  is  generally  about  50  kc  (although 
there  are  instances  of  oscillation 
at  2  me)  and  in  multivibrator  and 
similar  circuits  20  to  30  kc.  In  the 


A  260-watt  power  tetrode  driver 
and  a  6-kw  power  output  tube  for 
uhf  transmitting  applications  have 
been  announced  by  GE.  Both  tubes 
are  designed  for  use  as  broad¬ 
band  amplifiers  in  class-B  television 
service  and  as  class-C  amplifiers  or 
oscillators  in  grounded-grid  cir¬ 
cuits  with  both  grids  at  r-f  ground 
potential. 

The  GL-6283  has  a  continuous 
rating  of  160  watts  at  frequencies 
up  to  900  me,  with  a  synchronized 
peak  power  gain  of  seven.  Up  to 
900  me  the  GL-6283  may  be  oper¬ 
ated  in  a  quarter-wave-output  cav¬ 
ity.  Above  900  me,  operation  is  in 
a  three-quarter-wave  mode. 

As  an  r-f  amplifier  in  class-B  tv 
service,  typical  operating  conditions 
with  a  six-mc  bandwidth  are:  plate 
1,600  v;  screen,  300  v;  plate  cur¬ 
rent,  0.326  amp;  driving  power  at 
tube,  35  watts;  power  output,  250 
watts. 

For  typical  operation  as  a  class-C 
r-f  power  amplifier  and  oscillator 
in  a  grounded-grid  circuit  the  plate 
voltage  would  be  1,400  v;  screen 
voltage,  260  v;  and  plate  current 
0.230  amp.  Driving  power  of  15 
watts  gives  a  power  output  of  150 
watts. 


class-C  circuit,  the  collector  current 
rises  as  the  upper  frequency  limit  is 
approached,  indicating  an  increase 
in  the  angle  of  flow. 

While  the  oscillator  will  operate 
with  any  supply  voltages  over  1.5  v 
within  the  ratings  of  the  transistor 
(lower  voltages  than  1.5  were  not 
tried),  the  only  advantage  in  in¬ 
creasing  them  is  to  raise  the  voltage 
or  power  output.  A  collector-to- 
emitter  supply  voltage  ratio  in  the 
order  of  3  to  1  appears  to  give  the 
best  waveform.  In  general,  higher 
collector  voltages  will  increase  the 
voltage  level  but  the  angle  of  cur¬ 
rent  flow  will  decrease.  To  obtain 
greater  power  output  the  current 
must  be  increased  by  raising  the 
emitter  source  voltage  or  decreas¬ 
ing  Ri. 

Reference 

( 1 )  D.  E.  Thomas,  Low-Drain  Transis¬ 
tor  Audio  Oscillator,  Proc  IRK,  40.  p  1,3S5, 
Nov.  1962. 


The  GL-6182  power  tetrode  is  a 
water-cooled  tube  rated  at  5  kw 
up  to  900  me,  using  quarter-wave 
cavity.  Three-quarter-wave  mode 
operation  is  possible  at  frequencies 
above  900  me  with  reduced  power 
output. 

As  a  class-B  r-f  amplifier  with  a 
plate  voltage  of  8,000  v  and  screen 


FIG.  1 — Cut-oway  viow  of  GL-8283.  250- 
watt  uhi  drlTor 


FIG.  2 — Fivo-kw  power  output  tetrode 
GL-6182 


voltage  of  600  v,  plate  current  is 
1.3  amp,  grid  current  0.30  amp. 
Driven  by  300  watts,  power  output 
is  5,000  watts  with  a  six-mc  band¬ 
width  at  900  me. 


New  Magiiet  Materials 

Bismanol  is  the  name  applied  to  a 
manganese-bismuth  alloy  devised  by 
U.  S.  Naval  Ordnance  Laboratories. 
The  material  is  not  new,  having 
been  described  by  F.  Heusler  in 
1904  and  again  described  in  1939  in 
British  patent  596,966.  It  is  again 
described  in  U.  S.  patent  2,576,679. 

The  material  is  manufactured  by 
a  reaction  between  molten  bismuth 
and  manganese  produced  in  a  slowly 
rotating  stainless  steel  vessel  cov¬ 
ered  by  an  inert  atmosphere  and 
maintained  at  a  temperature  of 
1,300  F.  When  the  reaction  has 
been  completed,  the  material  is 
cooled  and  the  excess  bismuth 
squeezed  out  of  the  melt  at  approxi¬ 
mately  25  tons  per  sq  in. 

The  resulting  mass  of  crystals  of 
MnBi  are  then  pulverized  to  under 
325  mesh  and  compacted  under  a 
pressure  of  6,000  to  10,000  pounds 
per  sq  in.  together  with  a  very 
strong  magnetic  field  in  the  order  of 
10,000  oersteds  or  more. 

In  its  present  state  of  develop¬ 
ment,  Bismanol  has  a  residual  flux 


New  UHF  TranHmitting  Tubes 
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MODEL  YS 


MODEL  LS 


Model  J  Series 


First  in  precisionkpoten 


The  versatility  of  these  three  series 
of  single  turn,  continuous  rotation 
Helipots  makes  them  ideal  for  such 
uses  as  servo  systems  . . .  analog 
computers  ...  pH  indication 
and  control . . .  level  indication  and 
control . . .  telemetering  circuits 
.  .  .  color  analysis  and  control 
.  . .  navigation  aids  . .  .  radar 
indicators  . . .  laboratory 
instruments,  and  many  more.  Your 
particular  requirements  will 
determine  the  model ...  the  number 
of  ganged  sections  ...  the 
number  and  placement  of  tap 
connections  ...  the  style  of 
mounting  .  .  .  and  other 
characteristics  best  suited  to 
your  needs. 


tentiometers 


Here  are  three  models  of  single  turn,  con¬ 
tinuous  rotation  Helipots  .  .  .  each  available 
from  stock  in  a  wide  range  of  resistance 
values.  All  three  feature  the  rugged  depend¬ 
ability  ...  the  high  degree  of  precision  .  .  . 
the  proven  design  characteristics  . . .  that  you 
expect  of  every  Helipot.  Among  their  many 
features  are  the  copper  mandrel  which  ef¬ 
fectively  dissipates  heat  .  •  .  the  spot-welded 
connections  (no  pressure-type  connections  arc 
used  in  any  Helipot  model)  ...  the  provision 
for  easy,  accurate  phasing  on  the  job  . . .  the 
wide  choice  of  mounting  styles,  number  of 
ganged  sections,  number  of  additional  tap 
connections,  etc.  And  like  all  Helipot  models, 
they  are  available  in  variations  to  meet  your 
exact  specifications. 


Below  is  a  Quick-Reference-Guide  to  the  J,  L,  and  Y  Series  Helipots. 
For  complete  information,  write  for  Data  File  602. 


m* 

30-50,000  OMII  (b) 


50-30,000  liNn  (b) 


Y-Tbrtad«0  BMhiM.  ThruM  IwiilM  (SpK.). 

YS-S«rvo  Flaitft,  SIttvt  Btarlii|.  Stnro  Flmft,  Bell  Mtrluf  (Btd.). 
YSB-Swo  Bill  BMrln(. 

YF-Two-beli  Stfvo,  SlMvt  BaarHit. 

YFP-T«o-ho<i  Servo,  Boll  BoorinC' 


30-100.000  olHM  (b) 


L-TbrooM  BoAlH. 
J-Sorvo  Floait,  Horn  iiortbt. 
.tf-S«rvo  FIm||,  Bolt  Boirtfii, 


Every  Hetipot  Mriet  it  avoilobte 
(0  varlatiew  to  meet  your  WKt 
opecIBcetloni.  Ow  aaiineerloB  Be- 
pvtieeet  will  ilaBly  five  vee  every 
aniitaece  . . .  ie  aeaptiac  steeB- 
arB  Helipots  to  year  perticetar  re- 
eelreaiaots ...  is  bellBlei  eetirety 
new  Helipots  to  meet  yovr  neeBs. 


GsmoB 

Secflons  (c) 
Mas.  No. 

Tap 

Coaaactloas 
par  Section  (cl 


I  V  u  ^  .^1  21 

Coanactions  I 

par  Section  (c)j  -  1 

(a)  Model  Y  Series  Helipots  are  svsileble  in  boHi  linear  and  non-linur  versions. 

(b)  Hi|her  or  lower  resistance  values  can  be  furnished  on  special  order. 

(c)  Sections  can  be  |en|ed  end  tap  connections  added,  during  manufKture, 


Helipot 
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density  of  about  4,800  j?au88,  a 
coercive  force  of  some  3,650  oer¬ 
steds  and  a  maximum  energy  prod¬ 
uct  of  6.30  X  10*  gauss-oersteds. 
This  latter  figure  compares  favor¬ 
ably  with  Alnico  V,  but  the  coercive 
force  is  much  higher  and  the  resid¬ 
ual  flux  density  is  much  lower  than 
that  of  Alnico  V,  A  shorter  and 
fatter  Bismanol  magnet  is  therefore 
required  to  supplant  an  Alnico  V 
magnet  in  any  given  design.  The 
amount  of  magnet  material  utilized 
in  both  cases  is  about  the  same. 

Pure  crystals  of  MnBi  contain 
20.8  percent  manganese  and  79.2 
percent  bismuth.  Besides  a  current 
market  price  of  $2.25  a  pound,  in 
ton  lots,  the  greatest  obstacle  to 
mass  development  of  Bismanol  is 
the  fact  that  the  entire  world’s  an¬ 
nual  production  of  bismuth  is  insuf¬ 
ficient  to  supply  even  the  total 
requirements  of  loudspeaker  manu¬ 
facturers  in  this  alloy. 

Another  permanent  magnet  ma¬ 
terial  with  promi.se  of  immediate 


adoption  is  Ferroxdure.  This  fer¬ 
rite,  in  the  form  Ba0  6  Fe-O,  may 
find  immediate  use  for  focusing 
television  cathode-ray  tubes. 

Although  it  has  a  residual  flux 
density  of  only  2,000  gauss,  a  coer¬ 
cive  force  of  1,500  oersteds  and  a 
maximum  energy  product  of  0,80 
gauss-oersteds,  the  availability  and 
low  cost  of  its  constituents  com¬ 
bined  with  the  high  coercive  force 
of  the  material  makes  it  almost 
ideally  suited  to  this  television 
application. 

The  material  is  manufactured  by 
intimately  mixing  fine  powders  of 
ferrous  and  barium  oxide,  pre¬ 
sintering  at  a  temperature  about 
1,800  F,  pulverization  and  mixing 
with  a  binder  and  finally  sintering 
at  about  2,300  F,  The  material  is 
developed  by  North  American 
Philips  Co.,  patent  holders. 

This  information  is  contained  in 
a  private  communication  from  Earl 
M.  Underhill,  Crucible  Steel  Co,  of 
America,  Harrison,  N,  J. 


Transistor  Broadcast 
Regenerator 

By  Peter  G.  Sulzer 

Kensington,  ild. 


The  circuit  of  the  receiver 
shown  above  is  self-explana¬ 
tory.  It  should  be  noted,  how¬ 
ever,  that  not  all  of  the  avail¬ 
able  type  2517  transistors  will 
oscillate  up  to  the  top  of  the 
broadcast  band. 

Bias  resistor  R  is  subject  to 
considerable  variation  and 
should  be  adjusted  to  produce 
about  0.5  ma  collector  current. 

With  a  7.5  v  supply  and  the 
proper  coil,  the  receiver  will 
work  up  to  4  me. 

In  the  broadcast  band,  the 
sensitivity  is  such  that  about 
0.5  microvolt  30-percent  modu¬ 
lated  will  produce  a  readable 
output. 


Broadcast  Remote  (lontrol 


Unattended  operation  of  a-m  and 
f-m  broadcast  transmitters  of  ten 
kilowatts  and  less  pow'er  into  non¬ 
directive  antennas  became  legally 
possible  by  change  of  FCC  rules 
effective  April  15,  1953.  System 


details  of  two  manufacturers’ 
equipment  are  shown  below.  Circuit 
details  of  another  telemetering  sys¬ 
tem  are  given  on  page  138  of  this 
issue  of  Electronics. 

Equipment  available  from  the 


Rust  Industrial  Co.,  Inc.  comprises 
two  units,  one  at  the  broadcast 
studio  and  one  at  the  transmitter. 
Two  pairs  of  telephone  wires  are 
required  for  control  and  metering. 
These  facilities  are  additional  to 
audio  lines. 

Figure  1  indicates  the  system  in¬ 
terconnections.  Switch  S  initiates 
operation  by  supplying  12  v  d-c  to 
the  control  line.  The  lower  switch 
in  unit  B  increases  the  voltage  to 
25  V  and  the  RAISE  switch  increases 
it  to  60  V.  Telephone  dial  C  inter¬ 
rupts  the  control-line  voltage  by  the 
number  of  impulses  dialed  and  steps 
D  to  show  the  number  by  means  of 
indicating  lights. 

Relays  F,  G  and  H  bridged  across 
the  control  line  are  voltage-selec¬ 
tive.  Relay  F  follows  dial  pulses  on 
12  volts  and  in  turn  operates  N, 
which  does  not  release  during  dial 
impulses.  However,  if  control  volt¬ 
age  fails  for  two  seconds,  relay  N 


Shawlnlqan  Fall*.  P.  Q.  radio  alotion  CKSM  is  romololy  coalrollod  by  this  CGE 
•qulpmsnt.  Dial  is  located  at  studio.  Tronsmittor  snqinsor  tosts  solsctor  with 

pushbutton 
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ALONZO  M.  VELASCO 
MEXICAN  ATTORNEY-AT-LAW 
Pre  Information  Pleas«  write  to 
P.  O.  Box  354.  Tijuana.  Mexico. 
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INVENTORS — If  you  have  inven- 
tlons  for  sale,  call  KEllog  4-8734 

MEXICAN  LAW — General  practicinK 
attorney.  Box  1732.  El  Paso.  Tex 
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QUANTITY  USERS  OF  THE 
FOLLOWING  TUBE  TYPES 
MAY  HEAR  SOMETHING 
TO  THEIR  ADVANTAGE 
IF  THEY  WILL  CONTACT; 
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LEWIS  AND  KAUFMAN,  Ltd. 
LOS  GATOS,  CALIFORNIA 
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Safes  and  Chests 


SAFES  AND  SEVERAL  USED  VAULT  . 
DOORS.  3U  1-1611.  360  Battery.  We 

Television  •  Service 


Day-:-Night,  Service 

A^/enue  T.  V.  Service.  SKl  2-1152 
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f='  rn  I 


6=’ 


NfW// 

COMPONENTS  -PEODUaS 

for  INDUSTRIAL  use 
in  ELECTRONICS 

•  Constant  research  and  devel¬ 
opment 

•  Rigid  inspection  and  produc¬ 
tion  control 

•  Five  modern  plants 

These  are  some  of  the  advantages  of 
Amphenol  that  are  offered  to  American 
industry  These  qualities,  the  result  of 
over  twenty  years  experience  in  the 
young  electronics  field,  go  into  the  de¬ 
sign  and  manufacture  of  each 
Amphenol  part.  Accustomed  to  solving 
tough  problems,  Amphenol  is  con¬ 
stantly  working  with  the  Armed  Forces 
and  with  industry  to  design  and  pro¬ 
duce  quality  electronic  components 
That  we  have  succeeded  is  attested  to 
by  the  constant  and  heavy  demand  for 
Amphenol  parts.  With  over  9,000  sep¬ 
arate  cataloged  items  to  draw  from,  the 
modern  American  manufacturer  is 
finding  that  it  makes  common  sense  to 
depend  on  Amphenol 

CATALOGS 

Users  of  quality  electronic  components 
will  find  the  Amphenol  catalogs  shown 
below  excellent  sources  for  their  buy¬ 
ing  needs.  Besides  the  C-3  methods 
manual,  illustrated  are  the  B-2  general 
catalog;  A -2,  AN  connectors,  and  the 
D-2,  RF  cables  and  connectors. 

AMERICAN  PHENOLIC  CORPORATION 

1*30  SOUTH  S4TH  AVENUE  •  CHICAGO  30,  IlllNOIS 
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FIG.  1 — Remot*  control  provldos  for 
raising  and  loworing  functions,  as  in 
tuning  final  stags 


takes  the  transmitter  oiT  the  air. 
Relay  G  operates  on  25  volts  but 
falls  out  above  12  v.  Similarly  H 
picks  up  at  50  v  and  falls  out  above 
25  V. 

Relay  F  operates  stepping  system 
I,  which  gives  visual  indication  of 
the  particular  function  chosen.  Re¬ 
versible  motors  and  contactors  con¬ 
nected  into  the  individual  channels 
are  operated  according  to  the  studio 
engineer’s  instructions  by  means  of 
the  LOWER  and  raise  switches.  The 
stepping  switch  also  connects  to  the 
metering  line  any  one  of  nine  dif¬ 
ferent  metering  elements  (of  which 
three  are  indicated).  All  potentials 
or  currents  are  converted  to  a  low 
direct  voltage  proportional  to  the 
parameter  being  measured. 

In  stepping  position  0  a  standard 
voltage  source  M  at  the  transmitter 
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ELECTRONS  AT  WORK  (cmtiniicd)  | 

is  connected  to  the  metering  line.  I 
Standardizing  control  L  at  the 
studio  is  then  adjusted  for  a  stand-  , 
ard  deflection  in  order  to  correct  all  1 
readings  for  variation  in  line  re-  j 
sistance  owing  to  temperature  ! 
changes. 

Tone~DicU  System 

In  a  remote  control  system  de-  ^ 
signed  by  Gates  Radio  Co.,  audible 
tones  are  used  for  switching  and  a  ' 
dial-impulse  .stepping  switch  for  ! 
.selection  of  the  function  to  be  moni-  j 
tored.  I 

This  system  shown  in  Fig.  2  re-  | 
quires  two  telephone  pairs  between  : 
studio  and  transmitter.  One  pair 
carries  a  voltage  proportional  to  I 


/ 


If 
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low  TCMPEt^ATCmC  CAM 

for  SIGNAL  CORPS 
and  AIR  FORCE 

•  Full  Electrical  and  Mechanical 
Efficiency  at  —40^  C. 

•  Non-Contaminating  Black 
Jacket. 

•  Identification  by  Ink  Marking 
to  Eliminate  Thin  Spots  on  the 
Jacket. 

For  several  years  the  Signal  Corps  has 
been  looking  for  a  cable  jacket  com¬ 
pound  that  meets  the  requirements 
listed  above.  In  addition,  the  cable  must 
be  capable  of  being  bent  around  a 
mandrel  ten  times  the  diameter  of  the 
cable  at  —40*  C.  without  cracking. 
Amphenol’s  new  low  temperature  ca¬ 
ble,  now  on  a  production  basis,  not 
only  fully  meets  all  of  these  require¬ 
ments  but  also  provides  a  large  safety 
margin. 

CONNECTORS  for  RG/  CABLES 

Because  Amphenol  has  complete  lab¬ 
oratory  and  engineering  facilities,  re¬ 
search  on  RF  Connectors  is  a  constant 
development.  New  connectors  are 
constantly  being  added  to  the  list  of 
cataloged  items.  As  a  result,  Amphenol 
offers  the  most  complete  selection  of 
quality  RF  Connectors  available  from 
a  single  manufacturer. 

For  complete  information  on  the  en¬ 
tire  line  of  Amphenol  manufacture, 
write  today  for  your  free  copy  of  the 
Amphenol  B-2  General  Catalog. 

AMERICAN  PHENOLIC  CORPORATION 

1S30  SOUTH  S4TH  AVENUE  •  CHICAGO  SO,  IlllNOIS 


the  voltaKe  or  current  being  moni¬ 
tored  and  this  is  shown  on  a  meter 
at  the  studio.  The  other  pair  is 
bridged  with  a  center-tapped  hybrid 
coil.  Audio  tones  are  sent  over  the 
pair  but  dial  impulses  use,  in  effect, 
two  sides  of  this  line  against 
ground. 

Various  suggested  means  of  ob¬ 
taining  monitoring  voltages  are 
shown  in  Fig.  3. — A.  A.  mck. 


Power  Requirements  for 
Transistor  Circuits 


Meet  the  Redheads... 
tops  for  tape  recording 

See  how  the  latest  additions  to  the  Brush  family  of  magnetic 
recording  components  can  improve  your  tape  recorders! 

The  BK-1090  record-reproduce  head  has  the  standard  track 
width  designed  for  dual  track  recording  on  %  inch  tape.  It  pro¬ 
vides  unusually  high  resolution  and  uniformity  over  an  extended 
frequency  range.  Cast  resin  construction  assures  dimensional 
stability,  minimizes  moisture  absorption,  and  affords  freedom  from 
microphonics.  Its  balanced  magnetic  construction,  precision 
lapped  gap,  Mu-metal  housing,  and  single-hole  mounting  provide 
important  design  advantages. 

The  BK-1110  erase  head  has  the  same  basic  construction  as  the 
companion  record -reproduce  unit.  Its  outstanding  feature  is  its 
efficient  erasing  at  low  power  consumption— less  than  Vi  voltampere. 

Investigate  these  new  ’’Redheads”  for  your  magnetic  recording. 
Your  inquiries  will  receive  the  attention  of  capable  engineers.  Write 
Brush  Electronics  Company,  Department  K-6, 3405  Perkins  Avenue, 
Cleveland  14,  Ohio. 


BRUSH  ELECTRONICS 


INDUSTRIAL  AND  RESEARCH  INSTRUMENTS 
PIEZOELECTRIC  MATERIALS  .  ACOUSTIC  DEVICES 
MA6NETIC  RECORDINO  EOUIRMENT 
ULTRASONIC  EOUIRMENT 


COMPANY 

fcTDurty 

The  Brush  Develcpment  C*. 
Brush  EUelmics  Cutupany 
is  ats  epermlint  ursst  tf 
CUsrite  Crrperatiam . 


By  J.  Dalfonso 

Chief  Engineer 
Battery  Division 
I‘.  K.  Mallory  d  Co.,  Inc. 

North  Tarrytown,  N.  Y, 

Two  BASIC  QUESTIONS  relative  to 
transistor  power-sources  concern 
pre.sent-day  and  future  power  re¬ 
quirements.  The  fact  that  transistor 
characteristics  are  essentially  ideal 
implies  that  in  class-A  and  class-B 
operation  the  theoretical  limit  of 
50  percent  in  power  efficiency  may 
be  realized  in  practice,  and  perhaps 
100  percent  efficiency  can  be  ap¬ 
proached  in  class-C  amplification. 
Hence,  in  power  applications  these 
rule-of-thumb  efficiency  figures  can 
be  used  to  calculated  the  magnitude 
of  the  power  required  from  the 
primary-power  source.  Further,  be¬ 
cause  of  the  ideal  shape  of  the 
characteristics,  the  rule  may  be 
applied  in  any  power  range  from 
the  micropower  levels  of  present- 
day  transistors  to  the  probable 
large  power-level  operation  of  power 
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Consofiootedf  Vatuum  Corporation 


Rocnetfer  3/  N.  Y. 
high  vacuum  research  and  engineering 


Vacuum  f^ui^mant  Da^. 


It’s  the  eye  Philips  Gauge,  Type  PHG-09,  a  re¬ 
markable  instrument  developed  by  CFC’j  high 
vacuum  research  department.  Here  arc  the  basic 
facts : 

•  A  single  meter  covers  the  entire  range  from 
0.50  mm  to  lO"’  mm  Hg. 

•  A  single  all-metal  pickup  tube  handles  this 
range.  It  works  on  the  glow  discharge  prin¬ 
ciple.  Permanent  magnets  provide  a  field  which 
lengthens  the  electron  paths  into  tight  spirals 
that  give  high  ionization  per  electron,  with  a 
cascade  effect. 

•  No  filament  to  burn  out.  The  tube  can  be 
operated  at  full  atmosphere  without  damage, 
and  the  circuit  is  insensitive  to  fluctuations  in 
the  line  voltage. 


•  No  outgassing  problem.  The  magnet  is  external 
to  the  ionization  chamber. 

•  Self-cleaning.  The  tube  at  the  higher  pressures 
in  the  low  sensitivity  range  automatically  rids 
itself  of  deposited  film  because  polarity  is 
reversed. 

This  eve  gauge  is  another  example  of  our  constant 
effort  towards  simplifying  the  use  of  high  vacuum. 
For  information  on  this  or  any  phase  of  high 
vacuum  creation,  measurement,  and  use,  write  to 
Consolidated  Vacuum  eorporation,  Rochester  3,  N,  Y. 
(A  subsidiary  of  Consolidated  Engineering  Cor¬ 
poration,  Pasadena,  Calif.)  Sales  offices:  Menlo 
Park,  Calif.  •  Chicago,  111.  •  Camden,  N.  J.  • 
New  York,  N.  Y. 


vacuum  gauge 

covers  a  range  of  5,000,000:1 
on  one  meter 


MEW 

Oscilloscope 

TO  SUCCEED  THE  POPULAR  TYPE  514-0 

""Type  514-AD 

New  Vertical  Amplifier 
6  cm  undistorted  vertical 
deflection 

New  Precision  Flat-Faced 
5"  CRT — improved 
geometry  and  edge  focus 

New  Variable  Duty  Cycle 
Calibrator 

New  Sweep  Amplifier 

New  Sweep  Magnifier 

New  Direct-Coupled 
Unblanking 

With  its  many  important  new  characteristics  the  Type  514-AD 
comes  even  closer  to  providing  everything  you  need  in  a 
general-purpose  laboratory  oscilloscope.  Excellent  transient 
response,  10  me  bandwidth,  6  cm  undistorted  vertical  deflec¬ 
tion,  and  wide  time  base  range  increase  the  depth  of  investi¬ 
gation  possible  with  this  versatile  new  instrument.  High  quality 
design  and  construction  assure  long,  trouble-free  service. 

Condensed  Specifications 


Vertical  Ampliflar 
Ritalimc— 0.04  pt«c 
Bandwidth — dc  to  10  me 
oc  —  2  cyclat  to  10  me 
Sansitivity — dc,  0.3  v/ cm  to  100  v/cm 
ac,  0.03  v/cm  to  100  v/cm 
Signal  Delay — 0.25  ptec 
Calibrator — 0  to  50  v  tquare  wave, 
accurate  within  3%,  duly  cycle 
variable  2%  to  98% 


Time  Base  Range 

0.1  Mtec/cm  to  0.01  >ec/cm, 
continuously  variable,  accurate 
within  5% 

Single,  triggered,  or  recurrent  sweeps 
5x  sweep  magnifier 
3  kv  Accelerating  Potential 
All  dc  voltage*  electronically  regulated 


ELECTRONS  AT  WORK  (continued) 


FIG.  1 — RM  cell  load  voltage  v*  time 
at  conilant  load  at  70  F.  Inset,  typical 
voltage  regulation 


transistors  to  be  produced  in  the 
future. 

In  addition  to  the  actual  quantity 
of  primary  power  to  be  supplied  by 
the  power-supply  source,  there  are 
three  other  important  character¬ 
istics.  Of  primary  interest  is  a  re¬ 
quirement  for  uniformity  of  elec¬ 
trical  characteristics:  that  is,  con¬ 
stancy  of  voltage,  or  constancy  of 
current,  with  respect  to  time.  In  a 
transistor,  the  collector  sensitivity 
in  respect  to  changes  in  emitter 
voltage  is  quite  high,  as  has  been 
mentioned  by  Wallace  and  Pietenpol 
and  others.  For  this  reason  it  is 
necessary  frequently  to  provide  the 
emitter-bias  from  a  constant-cur¬ 
rent  source,  such  as  a  high  re¬ 
sistance  in  series  with  a  constant- 
potential  source. 

Second  and  third  items  of  im- 
Dortance  in  the  power-supply  are 
long  life  and  small  size,  to  match 
corresponding  characteristics  of 
transistors  themselves. 

If  battery-powered,  portable 
equipment  is  to  become  popular,  it 
is  necessary  that  the  batteries  have 
long  operating  life.  It  is  neces.sary 
also  that  they  be  compact,  light¬ 
weight,  and  of  uniform  electrical 
characteristics  during  their  life, 
and  that  the  dependence  of  voltage 
upon  temperature  be  a  practicable 
minimum.  The  shelf  life  should  be 
lengthy,  because  there  will  be  days 
and  even  months  during  which  such 
equipment  is  not  in  use.  The  RM 
mercury-oxide  cell  fulfills  these  re¬ 
quirements. 

The  characteristics  of  transistors 
are  such  that  in  order  to  increase 
the  power  output  f  within  the 
maximum  rating)  it  is  nece.ssary 
only  to  increase  the  collector  poten¬ 
tial  by  providing  additional  source- 


Type  514-AD  —  $950  •  Type  514-A  (without  delay  network)  $900 
Prices  f.o.b.  Portland,  Oregon  Write  for  complete  specifications 


TEKTRONIX,  Inc. 

P.  O.  Box  831  A,  Portland  7,  Orogon  •  Cable:  TEKTRONIX 
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MODEL  GM49P.1 


A  precision  gear  head  combined  with  a 
miniature  motor  gives  you  the  answer 
to  high  torque  at  low  speed.  The  motor  can 
be  60  cycle,  400  cycle  or  variable 
frequency— in  single,  two  or  three  phase— 
with  non-cooled  or  self-cooled  frame 
types.  The  gear  head  is  arranged  to 
provide  the  output  speed  you  require,  with 
standard  timing  ratios  of  60,  3600  or 
8000  to  1  possible.  High  output  torques, 
to  drive,  actuate  or  control,  in  confined 
areas,  make  this  line  of  tiny  gear  motors 
ideal  for  a  wide  variety  of  applications 
on  the  ground  and  in  the  air. 


SKCIFKATIONS  FOt  MOOIL  OM49P.1 

400  Cycis  CmpmtHt  Itva  Mvtrtit  0««r  Mstsr 


115  VelH  •  400  Cydst  •  I  PfioM  •  0.5  Amp*. 

Ml  Load  Tofawoi  100  Ot..|ii. 

Starllno  Ter9uai  Ovof  100  Ot..ln. 

Otar  Hood  Lubrkatod  por  Mil-0-327t 
22  R.P.M.  •  314  It  I  Goar  Ratio  •  Rovortiblo  Rotation 
Inlormittont  Dwtyi  15  Minuto*  on,  15  Minvto*  off 

Ambiont  Tomporotvro:  —55*  to  +74*  C 
Altilvdoi  to  50,000  Et. 


SOLVING  SPECIAL  PROBLEMS 
IS  ROUTINE  AT  lAD 


If  your  problom  Involvo*  rotating  oioctrical 
oquipmonl,  bring  it  to  EAO.  Ovr 
complotoly  (taffod  organiiation  will 
modify  ono  of  oor  itondord  unit*  or  do*ign  ^ 
and  product  a  *pocial  unit  to  moot  your 
mo*t  oxoctlng  roguiromonts. 


•  Rodor  lowipmont 

•  iloctronk  Control 


•  MUitory  ond  Aircraft 

•  Mlow  Up  Dovico* 

•  ln*trumint  Control* 

•  Automatic  Control* 

•  Automatic  Pilot 


585  DEAN  ST.,  BROOKLYN  17,  NEW  YORK 

Wont  moro  informotioa?  U«t  po*t  cord  on  loit  pogo. 
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Hew  BALLANTINE 
SENSITIVE  INVERTER 

for  the  precise  measurement  of  small  DC  potentials 


''lOjiv-lOOv 

’  -v 

Threshold  Sensitivity 

1  |IV 

FOR  USE  WITH 
Vacuum  Tube  Voltmeters 
Oscilloscopes 
Voltage  Amplifiers 
Multimeters 
Servo-Amplifiers 

MODEL  700 

FEATURES 

•  Built-in  Calibrator 

•  High  Sensitivity 

•  High  Input  Resistance 
e  Distortion-free  Output 
e  Low  Noise  Level 


•  Accurate  for  50-70  cps 
Line  Frequencies 


e  Polarity  Sensing 

e  Immune  to  60  cps  Stray 
Magnetic  Fields 


ELECTRONS  AT  WORK  (continued) 

voltage;  and  to  increase  the  col¬ 
lector  current,  by  adjustment  of  the 
emitter  bias.  Thus,  normally,  the 
transistor  is  biased  and  powered  for 
the  output  desired,  within  its  rating, 
using  low  values  of  collector  cur¬ 
rent  and  collector  voltage  for  low- 
power  applications.  The  mercury- 
oxide  cell  has  a  constancy  of  voltage 
such  that  it  may  be  used  as  a 
secondary  standard  for  voltage. 
Thus  many  cells  can  be  added  in 
parallel  and/or  series  to  increase 
the  power  output  for  equipment  to 
any  desired  level. 

Transistor  applications  usually 
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FIG.  2 — Variation  oi  potontial  with  20- 
ma  drain  oi  RM-1  coil 


require  a  different  arrangement  of 
potentials  on  transistor  control 
elements  than  those  required  by 
vacuum-tube  elements.  The  base- 
emitter  circuit  of  a  transistor, 
which  corresponds  to  the  grid- 
cathode  circuit  of  a  vacuum  tube, 
is  usually  low  in  impedance.  Power 
is  consumed  in  this  circuit.  The 
supply  must  be  capable  of  supply¬ 
ing  a  bias  current  rather  than  a 
bias  potential,  as  is  usually  sup¬ 
plied  for  a  vacuum  tube.  This  bias 
current  may  be  opposite  to,  or  in  the 
same  direction  as,  the  collector  cur¬ 
rent,  depending  on  the  type  of 
transistor  and  the  circuit  con¬ 
nections. 

Junction  transistors  belong  to 
two  major  classes ;  the  npn,  in  which 
conduction  is  primarily  by  diffusion 
of  negative  charges  through  the 
junction ;  and  the  pnp,  in  which  con¬ 
duction  is  primarily  by  diffusion  of 
positive  charges.  This  situation  is 
similar  to  a  hypothetical  one  that 
might  exist  in  the  vacuum-tube  in¬ 
dustry  if  we  should  discover  a 
thermionic  emitter  of  positrons. 
The  obvious  requirement  in  this 
situation  is  to  establish  the  collector 
potential  for  the  npn  as  positive 


SPtCinCAJIONS— MODEL  700 

INfUT  VOLTAGE  RANGE . 10  pv-100  v  DC  (S«ntitiv*  to  1  pv) 

VOLTAGE  RATIOS  (OC  input  to  AC  RMS  output) . 1:100  A  10:1 

INVERSION  STABILITY  OlOO  pv  input) . 1% 

CALIBRATOR  ACCURACY .  0.25% 

OC  INPUT  RESISTANCE . 10  meg  lor  1:100;  50  meg  for  10:1 

AC  INPUT  IMPEDANCE . >2001. 

INPUT  NOISE  LEVEL . Approe.  3  w 

AC  OUTPUT  PREOUENCY . tine  Frequency 

MAX  AC  OUTPUT  LEVEL . .  y  rmS 

TOTAL  DISTORTION  IN  OUTPUT  WAVE  FORM . <2% 

RESPONSE  TIME  (P0%  of  Finol  Amplitude) . 0.25% 

POWER  REQUIREMENTS . . 105-125  v;  50-70  cpr;  15  wottt 
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This  new  plant  was  designed  and  built  for 
the  production  of  alloy  strip  of  the  highest 
accuracy.  It  is  equipped  with  the  finest 
machinery  available  for  the  task.  Send- 
zimir  Mills  assure  FREEDOM  FROM 
CROWN.  Skilled  operators,  with  years  of 
experience,  roll  to  close  tolerances  and 
produce  finishes  to  highest  STANDARDS. 


A  group  of  experienced  engineers  is  avail¬ 
able  to  select  the  correct  alloy  for  your 
application. 


WILBUR  B.  DRIVER  CO 

NEWARK  4,  NEW  JERSEY 


CONCEPT  OF  ACCURACY  IN  THE^^UCTION  OF  ALLOY  STRIP 
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ELICTRONS  AT  WORK 


(contmiMd) 


SIOUK  TM  ■  MMTHS 


FIG.  3— EMF  atoraq*  lima  at  two 

tamparatuTM 


(normal  in  relation  to  vacuum  tube 
practice),  but  that  for  the  pnp  as 
negative. 

Figure  1  (inset)  shows  the 
general  characteristics  of  the  RM- 
cell  system.  The  equilibrium  period 
Tt  represents  practically  97  percent 
of  the  cell  life  when  the  current 
drain  is  relatively  low,  as  shown  for 
a  type  RM-1  cell  in  Fig.  1.  In  the 
equilibrium  period,  the  potential  is 
constant  (at  98  percent  of  no-load 
potential)  within  less  than  ±  i  per¬ 
cent  at  low  levels  of  drain.  At  high 
levels  of  drain,  the  potential  will 
vary  by  ±  2  percent  from  90  per¬ 
cent  of  the  no-load  level,  as  shown 
in  Fig.  2.  The  equilibrium  period  at 
this  increased  drain  would  be 
approximately  67  percent  of  the 
cell  life. 

Larger  cells  or  groups  of  smaller 
cells  in  parallel,  of  course,  show 
better  equilibrium-period  character¬ 
istics  for  equivalent  rates  of  drain. 
Since  current-drain  per  unit  of 
electrode  area  determines  the 
equilibrium  period,  potential  may 
be  kept  as  constant  as  desired  for 
any  predetermined  equilibrium 
period  by  proper  design. 

Mercury  batteries  provide  as 
much  as  three  to  four  times  the 
energy  of  other  types  of  batteries. 
The  type  RM-625  cell,  occuping  only 


MOLONEY 


ELECTRONIC  CORES 


. . .  for  Any  Electronic  Application 


MOLONEY  ELECTRIC  COMPANY 


Manufacturers  of  Power  T^ransformers  •  Distribution 
Transformers  •  LoaJ  Ratio  Control  Transformers 
Step  Voltage  Regulators  •  Unit  Substatiosss 


Molon«y  HiparCor*  Bactronlc  Corat  ora  wound  with 
grain  oriantad  silicon  ttaal  of  1, 2, 4  or12  mil  Ihicknattat. 


SAliS  OPPICIS  IN  Alt  PKINCIPAL  CITIIS  •  PACTOKIIt  AT  ST.  lOUIS,  MO.  AND  TOtONTO.  ONT.,  CANADA 
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Moloney  HiperCore  Electronic  Cores  assure  better  transformer 
performance  because  of  their  advanced  wound  core  design.  These 
wound  cores  have  greater  flux  carrying  capacity  and  lower 
losses  than  other  types  of  cores  of  comparable  sizes.  In  addition 
to  better  performance,  a  smaller,  lighter  core  is  obtained.  In 
electronic  applications,  where  size  and  weight  are  critical, 
Moloney  HiperCore  Electronic  Cores  are  particularly  desireable. 
Because  they  are  wound  cores,  savings  in  assembly  time  can  be 
favorably  reflected  in  accelerated  production.  Rigid  production 
control  assures  cores  that  test  well  within  industry  standards. 
More  than  1000  standard  sizes  are  available  and  special  sizes 
can  be  made  for. specific  applications,  if  desired. 


Writ*  today  for  bullotin  SR*20S  containing  tpociflcaliont, 
porformanco  data  and  pricot  on  avor  300  •lock  tiio*. 
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ELECTRONS  AT  WORK 


(continued) 


i'lie  most  prarlioai  and  econom¬ 
ical  floliition  to  diflfinilt  switching 
prohlotns  ever  devised  .  .  . 

TYNISVilTClI. 

I.ike  no  otlier  snap  switch 
made,  this  compact,  low  cost, 
snap-action  unit  permits  high 
load  switching  in  a  minimum 
amount  of  space.  It  eliminates 
the  need  for  costly,  non-function¬ 
al  hulk  in  new  or  redesigned  pr«Ml- 
ucts.  Its  high  force-to-inertia- 
ratio  spring  hlatle  inhibits  me¬ 
chanical  resonance  .  .  .  assures 
smooth,  high-speed  operation 
with  |»ositive,  iMumceless  closure. 
And  as  for  dependahility — con¬ 
clusive  lal)orat«)ry  tests  have 
proven  that  TYNISVUTCII  is 
amsixlcntly  rt^iable  at  high  ojter- 
ating  8|>eeds  .  .  for  over  millions 
of  cvcies! 


Consider  these  im|H)rtant  <lc- 
sign  and  production  advantages 
now.  New  TYMSW  ITCH 
minlels  can  be  developed  to  (it 
your  exact  switching  speeds  and 
specifications — or  you  can  select 
conventional  circuit  arrange¬ 
ments  from  a  variety  of  standani 
units.  ^  rite  for  complete  details. 
TYNIS^  ITCH  Division,  The 
Sessions  Clock  Company,  101 
Kast  Main  St.,  Forestville,  Conn. 


WITCH 


0.07  cubic  inch  and  weighing  only 
0.14  ounce,  will  provide  ap¬ 
proximately  250  hours  of  service 
life  in  a  1-ma  transistor  applica¬ 
tion. 

The  average  transistor  collector- 
voltage,  in  the  majority  of  applica¬ 
tions,  will  be  below  10  volts  and  may 
be  as  low  as  0.1  volt.  Collector  cur¬ 
rents  will  be  in  the  range  of  a  few 
milliamperes  down  to  several  micro¬ 
amperes. 

Type  RM  mercury  batteries  do 
not  deteriorate  or  lose  their 
energy  appreciably  during  long 


ro’f  iij'f  iton 
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FIG.  5— EMF  Ti  tamparature  at  light 
load! 

storage  periods,  as  shown  in  Fig. 
3  and  4.  Field  reports  indicate  such 
batteries  perform  satisfactorily 
even  after  two  or  more  years  of 
shelf  life. 

Mercury  batteries  maintain  their 
dependable  characteristics  over  a 
wide  temperature  range.  Some  sub¬ 
surface  survey  instruments  are 
operated  at  temperatures  above 
250  deg  F.  At  the  other  extreme,  de¬ 
pendable  performance  can  be  ex¬ 
pected  as  low’  as  32  deg  F  in  low 
current-drain  applications  as  shown 
in  Fig.  5. 
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Cable  lasher  appears  to  right  of  workman.  As  the  cable  and  support¬ 
ing  strand  feed  through,  the  machine  rotates,  binding  them  together 
with  steel  lashing  wire.  Meanwhile,  a  winch  hauls  the  lashed  cable 
into  position. 


It  IS  a  job  your  telephone  company  faces  every  day.  Thou¬ 
sands  of  miles  of  cable  go  up  each  year— all  secured  to  steel 
strand  running  from  pole  to  pole.  The  best  way  to  secure 
cable  is  to  las/i  it  to  the  strand  with  a  spiral  binding  of  wire. 

One  way  to  do  this  is  to  raise  cable  and  strand  sepa¬ 
rately,  then  lash  them  together  by  a  rotating  machine  pulled 
along  by  workmen  on  the  ground.  This  produces  a  strong, 
tight  support  for  the  cable.  But  each  pole  has  to  be  climbed 
as  many  as  four  times.  So  Bell  Laboratories  engineers 
devised  an  easier  way. 

Now,  lashing  can  be  done  on  the  ground  so  that  cable, 
strand  and  lashing  wire  may  be  pulled  into  position  as  a 
complete  assembly.  Usually  workmen  need  make  only  two 
trips  up  each  pole. 

For  telephone  users,  the  new  way  means  thf.t  cable  can 
be  installed  faster,  while  costs  are  kept  down.  It  shows 
again  how  work  at  Bell  Telephone  I.aboratorics  improves 
each  part  of  your  telephone  system. 


Bell  Telephone 
Laboratories 


IMPROVING  TELEPHONE  SERVICE  FOR 
AMERICA  PROVIDES  CAREERS  FOR  CREATIVE 
MEN  IN  MECHANICAL  ENGINEERING 
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SHAFT 
MONITOR 


ERA  SHAFT-MONITOR  shaft-position  indicator  systems  rapidly 
and  accurately  detect  the  angular  position  of  a  rotating  shaft  and 
convert  the  resulting  indications  to  a  digital  representation. 

Accuracies  of  better  than  one-tenth  of  one  degree  are  practical. 
Measurements,  routed  to  a  convenient  remote  location,  may  be 
displayed  as  visual  indications  in  digital  form,  transferred  to 
magnetic  tape,  punched  tape,  or  punched  cards  for  future  analysis, 
or  used  to  perform  desired  control  functions. 

ERA  Shaft-Monitors  are  applicable  to 
problems  in  monitoring,  instrumentation, 
and  control  which  rely  upon  the  accurate 
measurement  of  the  angular  displacement 
of  a  continuously  or  intermittently  rotating 
shaft. 

Writ*  for  descriptive  brochure.  ■ 

1902  West  Minnehaha  Avenue,  Dept.E>12,  St.  Paul  W4,  Minnesota 
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19.50. 
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Noise  Reduction  in 
Intercom  Systems 

By  Robert  J.  Stahl 

Color  Television  Inc. 
8an  Carlos,  Calif. 

and 

Glenn  A.  Walters 

Dalmo  Victor  Co. 
San  Carlos,  Calif. 


Of  first  importance  in  the  elimi¬ 
nation  of  noise  in  intercommunica¬ 
tion  systems  is  the  design  of  the 
amplifiers.  Circuit  arrangements 
that  allow  audio  signals  to  the 
speaker  only  when  the  system  is  in 
actual  use  will  overcome  many  noise 
objections.  Power  supply  and  other 
circuits  that  are  inherent  sources 
of  noise  mu.st  be  constructed  in  ac¬ 
cordance  with  good  engineering 
practices.  However,  from  an  eco¬ 
nomic  standpoint,  it  is  necessary 
that  a  minimum  number  of  compo¬ 
nents  be  used. 

Fortunately,  the  voice  frequen¬ 
cies  that  must  be  transmitted  over 
the  intercom  system  are  higher  than 
the  line  frequency,  so  filter  require¬ 
ments  of  the  supply  are  quite  nomi¬ 
nal.  Amplifier  components  should 
be  so  chosen  that  a  relatively  large 
attenuation  is  presented  at  fre¬ 
quencies  below  200  cps. 

Assuming  that  the  aforemen¬ 
tioned  principles  are  followed,  there 
are  still  several  considerations 
necessary  to  obtain  satisfactory 
noise  rejection.  Transmission  level 
will  directly  control  the '  signal-to- 
noise  ratio.  All  other  factors  being 
equal,  a  system  that  transmits  the 
signal  at  a  relatively  high  level  is 
desirable  as  this  keeps  amplification 
required  at  the  receiving  end  to  a 
minimum,  and  amplification  of  line 
noises  is  kept  to  a  minimum. 

One  means  of  obtaining  a  high 
transmission  level  is  the  use  of  a 
split-amplifier  circuit,  one  section  of 
which  is  shown  in  Fig.  1.  Two 
identical  circuits  are  u.sed,  one 
located  at  the  control  position  and 
the  other  at  the  remote  position  of 
the  system.  In  use,  the  function  of 
j  each  of  these  circuits  is  switched 
j  from  preamplifier  to  power  ampli- 
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ELECTRICAL 

CONNECTOR 

MONEY  CAN 


SCINFLEX 


ASSURES 


LOW  MAINTENANCE  BECAUSE 
IT  PERMITS  SIMPLICITY 


When  operating  conditions  demand  an  j 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements,  ' 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  elearical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67°F  to 
+279°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Conneaors  and  get  this  extra 
protection.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
on  request. 

•  Moi>tur*-Pro«f  •  Rodl*  Oiil*l  •  Slnel*  Pl«««  • 

•  LIgM  W«lghl  •  HIgli  lMiilaH«n  RmUIoik* 

•  High  RMlttaiK*  !•  Fii«ls  and  Olh  •  Fwngw*  RMittanl  • 
Easy  AttamMy  and  Oitatsambly  •  Fawar  Paris  Hian 
any  aMiar  Cannadar  a  Na  addManal  taldar  ragwirad. 


SCINFLEX 

ELECTRICAL 

CONNECTORS 


~^endiy' 


SCINTILLA  MAGNnO  DIVISION  af 

SIDNfT.  NSW  YORK 

tMrafjriaa 

tgat  Utm  Iradi  IiIiiIimI  OhMax  n  FHH  kmm,  Rwt  Ta>  IL  R.  T. 

FACTOtr  BMNCH  OffKtS,  IIS  L  Fravidaada  Ava..  Sarhaak.  CaW.  a  ||ap|i,a„a 
BUg,  *SM  CaM  Ava..  DatraR  X  Mlchigaa  a  Braawar  BMg..  IF*  «.  Whcaatia 
Aaiaa»  MSwaahn,  Wlitaaala  a  SSI  Mathal  Siraal.  Saa  Fraachia  4,  CalWiiala 
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eVIR  200  BASIC  TYRSS  TO  CHOOSE  FROM 


Do  audio  attenuator  problems  cost  you  money? 
Chances  are  Shallcross  has  a  model  to  match 
your  specifications  exactly— and  at  moderate  cost. 

Shallcross  attenuators  are  made  in  over  200 
basic  types.  Each  type  can  be  supplied  with  a 
choice  of  attenuation  characteristics  .  .  .  with  a 
positive  detent  mechanism  .  .  .  and  in  numerous 
input  and  output  impedances.  Where  calibration 
must  be  extremely  accurate,  Shallcross  precision 
wire-woudd  resistors  are  used.  For  less  critical 
applications,  models  with  high  grade  composi¬ 
tion  resistors  can  be  supplied— often  at  lower 
cost. 

A  /tomplete  description  of  all  Shallcross 
attenuators  —  mountings,  characteristics,  and 
circuits  is  yours  for  the  asking  in  Bulletin  L-4A. 
SHALLCROSS  MEG.  CO.,  522  Pusey  Avenue, 
Collingdale,  Penna. 


AUDIO 

ATTENUATORS 


ELECTRONS  AT  WORK  (contbiacd) 


FIG.  1 — Circuit  oi  apUt-amplUlur  unit 
of  a  low-noiM  intorcommunication  ayt- 
tam 


fier  depending  upon  the  operator’s 
requirements. 

A  single  class-A  stage  is  used 
with  a  type  60B5  pentode.  Trans¬ 
former  coupling  is  used  in  both  the 
input  and  output  circuits.  When 
the  unit  is  in  receive  condition  the 
stage  is  used  as  a  power  amplifier. 

'  The  secondary  of  the  output  trans- 
;  former  is  connected  to  the  speaker 
while  the  input  primary  is  con¬ 
nected  to  the  audio  line.  In  the 
transmit  condition  the  speaker  is 
switched  to  the  input  transformer 
of  the  50B6,  the  secondary  of  the 
output  transformer  is  connected  to 
the  audio  line.  The  loudspeaker  is 
then  used  as  a  microphone. 

In  this  circuit  the  number  of 
components  is  kept  to  minimum. 
All  portions  of  the  circuit  are  used 
in  both  transmit  and  receive  condi¬ 
tion,  and  the  intelligence  signal  re¬ 
ceives  one  stage  of  additional  gain 
over  that  given  to  the  external  noise 
signal. 

The  system  uses  a  45-ohm  inter¬ 
connecting  line  and  has  a  total  gain 
of  about  55  db.  Hum  output  at  full 
gain  with  signal  terminals  open 
circuited  is  less  than  40  microwatts. 
Properly  installed  the  units  have 
average  noise  output  that  does  not 
exceed  100  microwatts. 

Interunit  Circuits 

The  choice  of  line  impedance  will 
affect  noise  performance.  High  im¬ 
pedance  favors  capacitive  pickup 
while  low-impedance  systems  will 
be  more  susceptible  to  inductive 
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Du  Pont  “TEFLON”  provides  high-temperature  insulation 

Dielectric  properties 
remain  constant  over 
wide  temperature  range 


Terminals  made  by 
Sealectra  G>rp., 
New  Rochelle,  N.  Y. 


••C  W  S  Mt  ©*• 

HTTU  THINOS  K>«  UTTM  UVWM 
...THtoaoH  cHfMisrir 


Polycheniicals 

DEPARTMENT 

PLASTICS  •  CHEMICALS 


Standoff  and  feed-thru  insulator  terminals  often  fail  in 
service  due  to  high-temperature  breakdown.  Cracking 
frequently  occurs  during  degreasing  operations.  And 
breakage  may  occur  during  manufacture.  Today’s 
equipment  and  operating  conditions  require  terminals 
that  eliminate  these  failures  and  provide  improved, 
lasting  performance. 

In  designing  such  improved  terminals,  Sealectro  Cor¬ 
poration  sought  an  insulating  material  that  had  good 
dielectric  properties,  resistance  to  high  operating  tem¬ 
peratures  and  chemical  attack,  and  the  toughness  and 
resiliency  to  eliminate  breakage  and  cracking.  And  it 
had  to  provide  for  simple,  positive  installations. 

They  chose  Du  Pont  “Teflon”*  tetrafluoroethylene 
resin.  “Teflon”  is  an  excellent  insulator.  Its  dielectric 
constant  (2.0)  and  loss  factor  (0.0006)  are  unaffected  in 
temperatures  from  — 80“F.  to  400®F.  Du  Pont  “Teflon” 
is  inert  to  all  chemicals  except  molten  alkali  metals  and 
fluorine.  It  is  tough,  durable  .  .  .  will  not  crack  or  arc. 
And  the  one-piece  terminals  assure  simple,  tight,  last¬ 
ing  installations. 

Du  Pont  “Teflon”  serves  many  uses  in  electrical 
equipment— coaxial  spacers,  insulation  for  wire,  cables 
and  motor  windings,  and  other  parts  where  high  tem¬ 
peratures,  service,  dielectric  strength  and  durability  are 
required.  Perhaps  it  can  help  you  improve  or  develop  a 
product.  For  full  information,  write  E.  I.  du  Pont  de 
Nemours  &  Co.  (Inc.),  Polychemicals  Department, 
Room  226T,  Du  Pont  Bldg.,  Wilmington  98,  Delaware. 
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COMPACT 


ikNiut’ 

OMAN 


(5,000  *  10,000  WATTS) 


10CW— ;0,000  worn  A.  c. 

High  itondby  capacity  for  hoipitali, 
hatcheries,  schools,  stores,  plants. 

5CW— 5,000  wafts  A.  C. 

For  homes,  forms,  police  radio,  ▲ 
micro-wove  relay  stations,  etc.  ▼ 


built  for  heavy  duty 


Tokes  less  than  one  cubic  yard  of  space.  1 0K  W  Smooth  running  twin-cylinder,  horizontally- 
model  requires  only  half  the  space  of  ordinary  opposed,  4-cycle  air-cooled  engines  deliver 
10,000-watl  plants.  Easier  to  install.  Connec-  rated  horsepower  at  moderate  speed.  Un- 
tion  box  provided  for  quick  hook  up.  usually  large  bearing  surfaces  for  long  life 


UNI-DUCT  COOLING 


DE  LUXE  EQUIPMENT 


Cooling  air  Is  drown  by  vacuum  through  gen-  Nothing  extra  to  buy.  Impulse-coupled,  high- 
erotor  and  over  engine.  All  heated  air  ex-  tension  magneto,  rodio  shielded.  Oil-bath  air 
pelled  through  one  small  vent  which  also  dis-  cleaner,  fuel  filter,  oil  pressure  gauge,  fuel 
charges  engine  exhaust.  Quiet  operating.  tank,  muffler  and  exhaust  tubing. 

COSTS  LESS  THAN  ANY  OTHER  COMPLETE  ELECTRIC  PLANT! 

The  Onan  “CW”  combines  exclusive  design  advantages  with  all  the 
time-proved  Onan  features  such  as  UNIT-BUILT  CONSTRUCTION, 
yet  it  costs  less.  Get  the  complete  story  of  this  sensational,  all-new 
electric  plant. 

Write  for  detailed  specifications  I 

D.  W.  ONAN  &  SONS  INC. 


7094  UNIVERSITY  AVENUE  S.E.,  MINNEAROIIS  14,  MINNESOTA 


ELECTRONS  AT  WORK  (confinoed) 

noise.  From  a  practical  standpoint, 
however,  it  will  be  found  that  ohmic 
losses  fix  the  low-impedance  limit. 
A  good  compromise  appears  to  be 
about  45  ohms. 

Noises  introduced  through 
ground  routes  will  be  less  severe  if 
a  transformer  type  power  supply  is 
used  but  the  increased  cost  is  not 
justified  in  the  average  installation. 

Ground  Coupling  Noises 

The  type  of  wiring  used  for  the 
audio  link  between  stations  has  a 
profound  effect  upon  noise  pick-up. 
The  most  common,  and  perhaps  the 
most  frequently  misunderstood, 
noise  source  is  introduced  into  the 
intercom  system  by  means  of 
ground  coupling.  The  most  pre¬ 
valent  cause  for  such  noise  is  the 
voltage  drop  in  building  wiring 
caused  by  varying  load  currents. 

Depending  upon  the  character  of 
the  load  devices  and  wiring  ade¬ 
quacy,  the  voltage  between  ground 
and  the  low  side  of  the  line  may 
contain  high  harmonics  of  the  line 
frequency  and  miscellaneous  noise 
potentials  amounting  to  10  volts  or 
more  peak  amplitude.  This  volt¬ 
age  is  applied  directly  to  the  B  — 
lead  of  intercom  a-c/d-c  plate  sup¬ 
plies.  Since  the  earth  ground  con¬ 
nection  does  not  have  zero  imped¬ 
ance,  it  is  possible  to  have  ground 
coupling  to  noise  sources  located  in 
nearby  buildings  using  a  separate 
service  and  ground  connection. 

Referring  to  the  input  circuits 
shown  in  Fig.  2,  it  can  be  seen  that 
the  negative  return  of  the  plate 
supply  is  coupled  to  the  audio  line 


FIG.  2 — Thro*  Input  circuits  ior  lnt*r- 
com  systsms 
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Thm  cmrmmieM  MritA  ihm  ^'million  doUm***  bodyl  Even  the  body  is  made 
by  C-D,  in  the  newest,  most  modem  ceramic  body  plant  in  the  world.  You'll  be 
as  thoroughly  "sold"  on  C-D  ceramics  as  you  are  on  C-D  Dykanols*.  micas  and 
electrolytics.  Write  for  Engineering  Bulletins  to:  Dept.  K-63,  General  Offices, 
Comell-Dubilier  Electric  Corp.,  South  Plainfield,  New  Jersey. 


CORNELL-DUBILIER 

world*8  largest  manufacturers  of  capacitors 


ANTCNMA^ 


eumciiotn 


south  rLAINFIClD.  H.  I.  •  NCW  ■(OTOAD.  WORCESTER  ANO  CAMRRIOOE,  HASS.  •  PROVIDENCE,  R.  I  •  INOIANAPOilS,  INO.  •  PUOUAV  SPRINWS.  N  C  •  SUSSIOIARV.  THE  RAOIART  CORP.,  CICVCUWO.  O. 
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ELECTRONS  AT  WORK 


(coiitinii«d) 


r  lights 


through  the  bypass  capacitor 
and/or  the  interwinding  capaci¬ 
tance  of  the  input  transformer. 
Voltage  is  developed  across  these 
capacitances  by  virtue  of  the  cur¬ 
rent  flowing  through  stray  line-to- 
ground  capacitance  Co.  This  cable- 
to-ground  capacitance  is  in  the 
vicinity  of  6  to  10  lijif  per  foot. 

Electrostatic  coupling  between 
the  audio  line  and  the  various 
master  stations  in  the  system  con¬ 
tributes  stray  voltage,  depending 
upon  the  design  of  the  stations  and 
individual  ground  couplings.  As¬ 
signing  the  symbol  Cx  to  the  capaci¬ 
tance  between  the  audio  line  and 


and 


A  great  aid  to  your  miniaturization  program 

K  MOUNT  IN  15/32''  HOLE 

H  ALL  LENS  COLORS 

Easy  lamp  replacement 
Py  with  any  midget  flanged 

base  lamp  types 

pr  Complete  blackout 

i  or  semi-blackout 

dimmer  types 


The  noise  actually  reaching  the  grid 
of  the  first  amplifier  stage  depends 
upon  details  of  the  input  circuit. 
For  the  three  circuits  of  Fig.  2, 
assume  the  following  typical  values : 
Ey  =  10  volts  between  ground  and 
low  side  of  line,  Co  =  1,000  ji.{jif  line 
to  ground  capacitance,  Cp  =  0.1  iif 
bypass,  Cr  =  100  {laf  input  trans¬ 
former  total  primary  capacitance 
and  ar  =  10*  input  transformer  at¬ 
tenuation  of  electrostatic  signal. 

Calculations  are  based  on  the  use 
of  unshielded  audio  line.  In  Fig. 
2A;  Cp  ^  Cp,  therefore  Es  ^  0.1 
and  the  electrostatically  coupled  in¬ 
put  to  the  grid  is  ar  Ex  =  10‘*  volts, 
a  negligible  amount.  However,  due 
to  the  unbalanced  configuration, 
currents  from  Co  will  flow  through 
the  primary  and  induce  an  addi¬ 
tional  noise  potential. 

With  primary  and  secondary  im¬ 
pedances  of  60  and  60,000  ohms  re¬ 
spectively,  about  10  millivolts  on  the 
grid  can  be  expected  at  200  cps 
under  the  assumed  conditions.  If 
the  primary  is  allowed  to  float,  as 
in  Fig.  2B,  this  unbalanced  current 
can  be  largely  eliminated  at  the  ex¬ 
pense  of  raising  E,  to  9  volts  be¬ 
cause  of  the  reduction  in  C.».  The 
grid  input  due  to  electrostatic  cou¬ 
pling  then  becomes  utEx  =  0.9  mil¬ 
livolts.  When  added  to  the  induced 
signal  originating  from  stray  un¬ 
balances,  this  still  represents  a 
worthwhile  total  improvement  over 
circuit  2A.  Connecting  the  grid  to 
the  winding  end  mo.st  distant  from 
the  primary  is  important  in  this 


NON-DIMMING 

No  t-1930-621 


MECHANICAL 
DIMMER 

No.  11  1930421 

THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAMPS  NO.  319,  320,  and  321 


AIR  FORCE  and  BUREAU  of  AERONAUTICS 
MIL-L-7806  DRAWING  MS.25010 

DIALCO  No.  TT-SI  (Rod  filttr-bUck  top) 

...  or.  No.  TT-SIA,  compltto  with  No.  327  Lamp 

,  ALSO  MADE  \.1|// 

with  other  filter  colors  \  ^  y  ’  v 

and  with  light-emitting  /O  ^ 
top  (for  indication)  '  I, .  J  ' 


AU  OP  THR  ASSEMDLIiS  ILLUSTRATED 
ACCOMMODATE  LAMPS  NOS.  327,  32t,  330,  and  331. 

ANY  ASSEMBLY  AVAILABLE  COMPLETE  WITH  LAMP 

_  SAMPLES  ON  lEQUEIT  -  NO  CNAIGE 


Foremost  ManufactureSr  of  Pilot  Lights 


60  STEWART  AVENUE.  BROOKLYN  37.  N.  Y. 
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A  group  of  C.  P. 
Cl«re  Ac  Co.  Type 
K  teUys  moumeJ 
and  wired  in  a 
lompleie  control 
circuit  and  hermet¬ 
ically  sealed  in  a 
controlled  gaseous 
atmosphere  by 
Electro-Seal  Corpo¬ 
ration,  Des  Plaines, 
Illinois.  Each  wire 
is  insulated  with 
BH  "Mil". 


1%^ 


'A 


of  BH  "1151” 


cut  reject  losses 


V*'®  foai'®* 

k 


Here  is  what  BH  "1151"  Silicone 
Rubber  coated  Fiberglas  Sleeving  has 
accomplished  for  the  makers  of  an 
aircraft-type  relay  which  is  hermetically 
sealed  in  an  enclosure  qualified  for  the 
armed  service  miniaturization  program: 

1)  Positive  protection  at  2500  volts 
RMS,  despite  rough  handling  in 
assembly  —  bending  around 
sharp  metal  corners,  pressing 
tight  against  metal  parts. 

2)  Practically  stopped  lead  break¬ 
age  under  prolonged  frequency 
vibration. 

3)  Greatly  retarded  component  fail¬ 
ure  due  to  vibration  and  shock. 


BH 

SLE 


4)  Unaffected  by  soldering  temper¬ 
atures  of  475‘’F. 

5)  Does  not  crack,  melt,  deform  or 
outgas  under  application  temper¬ 
atures  from  minus  70°F.  to  plus 
450OF. 

Send  Bentley,  Harris  your  requirements 
—  voltages  and  temperatures  —  get 
free  production  samples  of  recom¬ 
mended  BH  Tubing  and  Sleeving  for 
your  particular  insulation  problem. 

Address  Dept.  F-6 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


•  BH  Non  Frtylnf  Flbtrilu  SlMflnfi  irt  mad*  by  an  aulualTt  Bantlay.  Hania  pranaa  lU.  S.  Pat.  Nt.  3303530).  "Pibarglaa"  Is  Rag.  TM  at  Owaos-Canilni  Plbarflaa  Carp 
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ELECTRONS  AT  WORK 


(continued) 


arrangement  of  the  circuit. 

The  balanced  and  bypassed  ar¬ 
rangement  of  Fig.  2C  similarly 
reduces  induced  noise  while  main¬ 
taining  electrostatically  coupled 
noise  at  10  '  volts.  The  disad¬ 
vantage  of  this  circuit  lies  in  com¬ 
plication  of  the  talk-listen  and 
channel  selector  switches  since 
neither  line  terminal  can  be  made 
common. 

Aside  from  the  choice  of  input 
circuit  and  plate  supply,  ground 
noise  susceptibility  can  be  con¬ 
trolled  by  proper  installation. 
Shielding  the  audio  line  is  effective 
in  troublesome  situations.  The 
shield  should  not  be  grounded  but 
returned  to  the  station  common, 
otherwise  the  noise  is  aggravated. 
Twisting  of  leads  does  not  help 
prevent  this  type  of  noise  unless  the 
primary  is  balanced. 

In  all  cases,  locating  signal  leadi^ 
away  from  ground  or  grounded  ob¬ 
jects  (such  as  pipe  or  steel  beams) 
reduces  ground-coupled  noises.  Iso¬ 
lating  transformers  assist  in  elimi¬ 
nating  coupled  noise  if  the  unde¬ 
sired  signal  is  not  connected  to  the 
secondary,  the  secondary  is  effec¬ 
tively  earth  grounded,  and  mag¬ 
netic  coupling  to  the  isolating  trans¬ 
former  is  avoided. 

Acknowledgment  is  made  for  the 
assistance  of  Gordon  Babcock  and 
other  members  of  the  engineering 
staffs  of  Dalmo  Victor  Company  and 
I  Color  Television,  Incorporated. 


DESIGNED  FOR 


MORE  THAN  3000  SIZES, 
IN  A  COMPLETE  RANGE 
OF  METALS-STEEL, 
BRASS,  ALUMINUM, 
Mu-METAL. 


OLYMPIC  HOUSINGS  are 

designed  for  easy  assembly. 
Minimum  variations  in  dimen¬ 
sions  at  any  stage.  Built-in  flexi¬ 
bility  assures  modification  and 
fabrication  to  meet  blueprint 
specifications. 

•  Delivery  from  stock — no 
shipping  delays 


•  Tooling  costs  eliminated 


OLYMPIC  HOUSINGS  ar*  engi- 
n«*r*d  to  incorporot*  thre*  major 
•Umonts  of  construction — Uniformity, 
Strongth,  Compactness. 


Transistor-Controlled 
Garage  Door 


On  your  next  project — let  OLYMPIC 
craftsmen  give  you  facts,  figures  and 
specifications.  Send  for  new  illus¬ 
trated  folder  E4  today. 


By  A.  H.  Forbes  and  Robert  L.  Riddi.e 
staff  JUembFrn 

Department  of  Electrical  Engineering 
Dennsplvania  State  College 
State  College,  Va. 


The  remotely  controlled  garage- 
door  opener  employs  a  point-contact 
tran.siator-amplifier  circuit  that  re¬ 
quires  low  standby  power.  The  block 
diagram,  shown  in  Fig  1,  outlines 
the  operation  of  the  circuit  in  func¬ 
tional  form.  Block  A  is  located  in 


METAL  PRODUCTS  COMPANY,  INC. 
ALPHA,  NEW  JERSEY 


FIG.  1 — Block  diagram  oi  remote-control 
door  opener 
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Hesi'i^npd  for  Appfication 

Grid  llip  Meters 


MilWn  Grid  Dip  Mrten  are  available  to  meet  all  varioua  laboratorf  and 
aervicins  requirement*. 

The  90662  Induatrial  Grid  Dip  Meter  completely  calibrated  for  laboratory 
uae  with  a  ranae  from  22S  kc.  to  300  me.  incorporate*  features  desired  for 
both  industrial  and  laboratory  application,  induding  three  wire  grounding 
type  power  cord  and  suitable  carrying  case. 

The  90661  Industrial  Grid  Dip  Meter  is  similar  to  the  90662  except  for  a 
reduced  range  of  1.7  to  300  me.  It  likewise  incorporates  the  three  wire 
grounding  type  cord  and  metal  carrying  case. 

The  906.SI  .Standard  Grid  Dip  Meter  is  a  somewhat  leas  expensive  version 
of  the  grid  dip  meter.  The  calihration  while  adequate  for  uneral  usage 
ia  not  a*  complete  as  in  the  case  of  the  industrial  model.  It  ia  supplied 
without  grounding  lead  and  without  carrying  case.  The  range  is  1.7  to 
300  me.  Extra  inductors  available  extends  range  to  220  kc. 

The  Millen  Grid  Dip  Meter  is  a  calibrated  stable  RF  oscillator  unit  with 
a  meter  to  read  grid  current.  The  frequency  determining  coil  is  plugged 
into  the  unit  so  that  it  may  he  used  as  a  probe. 

Hiese  instrument*  are  complete  with  a  huilt4n  transformer  type  A.C. 
power  supply  and  intrrminal  terminal  hoard  to  provide  connections  fur 
battery  operation  where  it  is  desirable  to  use  the  unit  on  antenna  measure¬ 
ments  and  other  usages  where  A.C.  power  is  not  available.  Compactness 


has  been  achieved  without  loss  of  performance  or  convenience  ofnatqe. 
The  inmrporation  of  the  power  supply,  oscillator  and  probe  into  a  si^le 
unit  provides  s  convenient  device  for  checking  all  types  of  circuits.  Ibe 
indicating  instrument  is  a  standard  2  inch  funeral  Klectric  instrument 
with  an  easy  to  read  scale.  'I'he  calibrated  dial  is  a  large  270°  drum  dial 
which  provides  seven  direct  reading  scales,  plus  an  additional  universal 
scale,  all  with  the  same  length  and  readability.  Fach  range  has  its  indi¬ 
vidual  plug-in  prol>e  completely  enclosed  in  a  (vmtour  fitting  polystyrene 
case  for  assurance  of  permanence  of  calibration  as  well  as  to  prevent  any 
possibility  of  mechanical  damage  or  of  unintentional  contact  with  tha 
components  of  the  circuit  being  tested. 

Th»  Grid  Dip  Meters  may  kc  used  os; 

1.  A  Grid  Dip  Oscillator 

2.  An  Oscillating  Detector 

3.  A  Signal  Generator 

4.  An  Indicating  Absorption  Wavemeter 

The  most  common  usage  of  the  Grid  Dip  Meter  is  as  an  oscillating 
frequency  meter  to  determine  the  resonant  frequencies  of  de-energiaed 
tun^  circuits. 

Siae  of  Grid  Dip  Meter  only  (less  probe):  7  in.  x  S'/fi  in.  x  3H  in. 


,1  AMES  Mil  l, KN  MFG.  CO..  INC 

\i\Li)KN,  M  \ss\c:iinsi';rTS,  i]..s.,\. 
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CRYSTAl 
WITS  C  HEADERS 


1500  V  (RMS) 


Fusite’s  design  of  Crystal  Can  Headers  combines  the  rugged¬ 
ness  of  a  metal  base  with  large  size  glass  areas  surrounding 
the  electrodes,  assuring  a  safe  rating  of  1500  V(RMS). 
Several  of  the  terminals  shown  are  available  with  attached 
crystal  springs  to  your  specification.  They  fit  standard 
crystal  cans.  As  an  optional  feature  these  terminals  can  be 
furnished  with  adjusting  hole  for  thermo- 
stat  applications. 


Write  for  FREE  samples  to  Dept.  A-2 


FUSITE 


Want  more  information?  Us*  post  card  on  last  poflo. 
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tLECTRONS  AT  WORK  (continued) 


the  automobile  and  serves  to  initi¬ 
ate  the  circuit  operation.  This  por¬ 
tion  of  the  circuit  contains  a  vibra¬ 
tor  connected  to  the  six-volt  car 
battery.  The  output  of  the  vibrator 
is  connected  to  a  coil  mounted  under 
the  car  radiator.  This  coil  is  wound 
center-tapped  with  200  turns 
around  a  core  of  transformer  lami¬ 
nations  1  X  1  X  18  in. 

Block  B  contains  the  coil  L, 
located  flush  with  the  surface  of  the 
driveway  to  serve  as  pick-up.  This 
element  is  a  5,000-turn  coil  manu¬ 
factured  by  the  Homi  Signal  Com¬ 
pany.  The  coil  is  provided  with  a 
laminated  core  to  insure  low  loss 
and  good  coupling  with  the  movable 
primary  coil  mounted  on  the  car. 

The  transistor  amplifier  circuit, 
block  C,  is  controlled  by  the  pick-up 
coil  and  in  turn  controls  the  inter¬ 
mediate  relay  K,  circuit  that  acti¬ 
vates  the  garage  motor  drive 
mechanism. 

Block  D  contains  the  motor-drive 
mechanism  and  motor  relay  Kf 

Circuit  Operation 

The  circuits  included  in  the  vari¬ 
ous  blocks  of  the  functional  block 
diagram  are  shown  in  Fig.  2. 

The  function  of  the  initiator  and 
pick-up  is  to  provide  a  means  of 
coupling  between  the  car  and  the 
transistor  amplifier  circuit.  When 
switch  Si  is  closed,  the  resulting 
current  flowing  in  coil  L,  sets  up  an 
alternating  magnetic  field  that  in¬ 
duces  a  voltage  in  coil  L,.  This 
voltage  is  then  used  to  drive  the 
transi.stor  amplifier. 

The  amplifier  circuit  is  biased 
with  approximately  thirty  volts  col¬ 
lector  voltage  and  zero  emitter  cur¬ 
rent.  The  thirty  volts  for  the  col¬ 
lector  is  obtained  from  a  115-to-30 
V  transformer.  The  collector  cir¬ 
cuit  is  connected  in  series  with  a 
germanium  diode  and  relay  Ki  to 
the  output  of  the  transformer.  The 
germanium  diode  prevents  current 
flow  in  the  forward  direction 
through  the  transistor  collector  cir¬ 
cuit,  thus  biasing  it  in  the  reverse 
direction.  Capacitor  C„  in  parallel 
with  the  relay  coil  A,,  filters  the 
current  flow  through  this  element. 

Capacitor  C,  in  the  emitter  side 
of  the  transistor  resonates  with  the 
pick-up  coil  L„  which  improves  the 
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for  mocfern  Osrillography! 


3  new  RCA  5"  oscillograph  tubes  feature  very  high 
sensitivity  and  fine  trace  detail 


You  are  looking  at  three  new  RCA 
tubes  designed  specifically  for  work 
with  wide-band  amplifiers.  •  High  ver< 
tical-deflection  sensitivity  offsets  the 
inherently  low-signal  output  of  such 
amplifiers.  •  Low-capacitance  vertical- 
deflection  electrodes  offer  the  type  of 
load  into  which  wide-band  amplifiers 
work  best.  •  High  horizontal-deflection 
sensitivity,  plus  full-screen  scan.  •  New 
high-brilliance  pin-point  spot  produces 


finer  trace  detail.  •  And  note  this:  The 
flat  faceplate  makes  it  easier  to  “hand- 
trace"  waveforms  ACCURATELY! 

RCA-5ABP1  (medium -persistence) 
is  ideal  for  wide-band  vertical  amplifier 
measurements— and  for  general  oscillo¬ 
graphic  work  requiring  high-intensity 
tracing.  RCA-5ABP7  (long-persistence) 
is  suited  to  applications  where  No.  1 
grid  is  pulse-modulated  at  low  fre¬ 
quency— as  in  radar  indicator  services. 


RCA-5ABP11  (short-persistence)  is  es¬ 
pecially  designed  for  photographic  re¬ 
cording  without  blurring. 

For  improved  oscillograph  tube  per¬ 
formance,  consider  the  advantages  of  tho 
5AB-types.  These  tubes  generally  can  be 
substituted  for  the  corresponding  5C-type. 
For  technical  data  write  RCA  Commercial 
Engineering,  Dept.  42FR.  Harrison,  N.J. 
Or  write  your  nearest  Field  Office: 

(Eatl)  HumboMt  S-SOOO,  415  S.  Sik  Si.. 
Harriion,  N.  j. 

(Mill writ)  Whitehall  4-2900,  S80  E.  llUnoii  Si., 
Chicago,  111. 

(Well)  Madison  0-3671,  420  8.  San  Pedro  St. 
Los  Angeles,  Cal. 


RADtO  eORPORATtOM  of  AMMRtCA 


tLMerOOM  TUBtB 
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Wont  more  information?  Use  post  cord  on  lost  poge. 
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RADIO  &  ELECTRONICS  CORP 


200  GREENWICH  STREET,  NEW  YORK  7,  N.  Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO-WUX-N.Y,  •  Cable  MILOLECTRO-N.Y. 


(continued) 


ELECTRONS  AT  WORK 


llixrept  that  we  know  important  ELECTRONIC 
COMPONENTS  are  missing  from  the  circuit  in  the  box  on 
the  pole. 

(The  maker  didn't  know  about  MILO). 

The  gallant  though  foolhardy  swain  will  attain 
his  objective  (  a  flower)  for  the  lovely  lass,  for  which  we 
are  glad. 

But  it  makes  us  very  unhappy  to  realize  that  any 
Electronic  Device  is  failing  to  perform  its  function  because  of 
lack  of  regular  or  special  components  that  we  can  readily 
supply  — from  stock— in  a  choice  of  Leading  Brands.  And  we 
have  test  instruments  with  which  to  check  them. 

Keep  MILO  in  mind,  where  comprehensive  inven* 
tories,  industrial  experience  and  cooperative  spirit  work  to 
help  your  electronic  programs. 

Remember,  too,  that  MILO  overcomes  worse 
obstacles  than  an  electrified  fence  to  furnish  vital  components 
for  customers. 

Check  List,  (N-Z),  of  Leading  Brands  in  Stock. 

Notional  Company  Shuro  Brothort  Tung-Sol 

Ohmito  Simpton  Eloctric  Ungor  Eloctric 

Par  Motol  H.  H.  Smith,  Inc.  Unimoi 

Rionoor  Tool  Co.  S  N  C  Unitod  Trontformur  Co. 

Rottor  li  Brwmfiold  Solo  Eloctric  Uioco 

Rrochion  Apparatus  Sproguo  Vector 

Ryromid  Eloctric  Co.  Standard  Tronsformor  Wolsco 

RCA  Struthori-Ounn  Word-Loonord 

Radio  Rocoptor  Superior  Eloctric  Weller 

Raytheon  Swltchcroft  Westinghouse 

Sangamo  Sylvonia  Weston 

SorkeS'Tariian  Thordorson-Meissner  Xcelite 

Shollcross  Triplett  (others) 


FIG.  2 — Tranalstor-conlrolled  automatic 
garogo  door  mechanism 


sensitivity  of  the  circuit. 

Quiescent  collector  current  is  ap¬ 
proximately  1  milliampere.  When 
L,  is  energized  with  a  minimum 
input  power  of  0.5  milliwatt  a  cur¬ 
rent  of  7  milliamperes  will  flow  in 
the  collector  lead.  This  is  sufficient 
to  operate  relay  A,.  This  circuit 
could  be  made  much  more  sensitive 
by  using  a  relay  that  requires  less 
driving  current. 

Motor  Driving  Mechanism 

Many  different  drive  mechanisms 
could  be  used  to  complete  the  oper¬ 
ation  of  this  door  opener.  The 
particular  installation  illustrated  in 
this  article  is  one  that  has  been  in 
operation  for  twenty  years. 

Prior  to  the  installation  of  the 
present  pick-up  system,  it  had  been 
activated  by  means  of  a  weather¬ 
proof  pressure  switch  operated  by 
driving  over  the  switch. 

The  momentary  contact  interme¬ 
diate  relay  is  used  in  order  to  facili¬ 
tate  the  installation  of  manual  push¬ 
buttons  at  convenient  points,  and 
interconnection  between  C  and  D. 
These  circuits  operate  at  6  volts  and 
are  run  with  bell  wire. 

Relay  K,  is  provided  with  a  hold¬ 
ing  circuit  to  operate  the  drive  mo¬ 
tor  during  the  cycle.  A  light  is  in¬ 
stalled  in  parallel  with  the  operating 
motor  to  provide  illumination  in  the 
garage  while  the  doors  are  in  opera¬ 
tion.  The  signal  light  /,  is  also  in 


FREE  INDUSTRIAL  TUBE  BOOKLET 

Chlat  Inginaar*,  Rurchaslng  Agantt,  Rurchasing 

Ixaciitivatl  Writ*  now  if  you  hovon't  rocoivod  our 
Induitriol  Eloctronic  Tub*  Booklol  0  EB.  Uto  company 
lottorhood  and  stoto  your  titlo.  AddroM  Dopt.  E.B. 

tht  ONE  sovret  for  ALL  your  oloctronic  noods 
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a  complete  line  of  fute  clips,  blocks  and  holders 


for  Television  •  Radio  •  Radar  • 
Instruments*  Controls  •  Avionics 


Start  now  to  simplify  your  fuse 
selection  and  save  by  standardizing  on 
the  complete  BUSS  line. 


DO  YOU  HAVE  A  \ 

PROTECTION  PROBLEM?  \ 

BUSS  fuse  engineers  are  at  your 
service.  They  will  be  glad  to  help  you 
select  the  fuse  that  will  do  the  job  best . . . 
if  possible,  a  fuse  that  is  available  from 
local  wholesalers’  stocks. 

BUSSMANN  Mf|t.  CO^  DlvUianof  McUraw  Electric  Co 
llnivenitY  at  jefferaon,  St.  Louis  7,  Missouri 


BUSSMANN  Mft.  Co.  (Divirion  of  MeUraw  Electric  Co.) 
Univerrit,  at  Jeffenon,  Sts  Loui*  7.  Mo. 


BUSS  unall  dimenrion  fuae*  and  fua 
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West  aiora  iaforaralioa?  Uss  post  card  ea  last  pope. 


You’ll  save  time  and  trouble  when 
all  your  fuse  needs  are  supplied  by  one, 
dependable  source.  The  complete  BUSS 
line  makes  it  easy  for  you  to  select  the 
fuse  to  do  the  job  right. 


Behind  every  BUSS  fuse  is  the  world’s 
largest  fuse  research  laboratory  and  fuse 
production  capacity.  To  assure  and  main- 
tain  top  quality,  each  individual  BUSS 
fuse  is  tested  in  a  highly  sensitive  electronic 
device.  Any  fuse  that  is  not  correctly 
calibrated,  properly  soldered  or  the  right 
dimensions,  is  automatically  rejected. 


with  the  Complete  Line 

BUSS  FUSES 
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(continued) 


parallel  with  the  motor.  This  indi¬ 
cates  definite  operation  of  the  cir¬ 
cuit  to  the  driver  as  the  car  passes 
the  coil  in  the  driveway. 

The  door  mechanism'  consists  of 
a  reducing  gear  and  a  reversing 
gear.  The  reversing  gear,  upon 
reaching  the  end  of  a  cycle,  either 
opening  or  closing  the  door,  is  in¬ 
terlocked  with  a  stop  button  as 
shown  in  Fig.  2.  As  the  gear  is 
moving  to  the  reverse  position  it 
presses  the  stop  button.  The  in¬ 
ertia  of  the  motor  is  sufficient  to 
complete  the  movement,  thereby 
setting  up  the  mechanism  for  its 
next  activation. 

Operating  Characteristics 

The  power  necessary  for  standby 
operation  in  this  circuit  is  very 
small ;  the  transistor  itself  requires 
one  kilowatt-hour  every  four  years. 
This  is  less  than  the  exciting  energ>' 
required  by  the  various  transform¬ 
ers  in  the  circuit. 

The  coil  coupling,  between  L,  and 
Li  required  in  this  application  is 
low  enough  with  a  12-watt  input  to 
coil  L,  to  permit  operation  with  a 
coil  spacing  of  twenty  inches.  This 
permits  the  automobile  a  17-in.  lee¬ 
way  to  the  right  or  left  of  the 
center  of  the  driveway.  The  speed 
of  operation  of  the  circuit  is 
sufficient  to  give  reliable  operation 
when  passing  over  the  buried  coil 
at  12  miles  an  hour. 


Meet  requirements  for 

SIZE..  TYPE..  CAPACITY! 


HHB  is  proud  of  its  many  assignments, 
during  past  years  to  design  and  manufac¬ 
ture  hundreds  of  types  and  sizes  of  rack 
and  panel  connectors  for  specific  applica¬ 
tions  in  electronics. 

We  invite  you  to  become  acquainted 
with  HHB  skill  and  craftsmanship!  Ask  for 
the  new  catalog  that  has  many  illustrations 
of  HHB  products. 


Frequency  Economy 
in  Mobile  Radio 

By  K.  Bullington 

Hell  Telephone  Laboratories 

The  number  of  usable  channels 
that  can  be  obtained  in  the  vhf  and 
uhf  mobile  bands  depends  not  only 
on  the  width  of  the  individual  chan¬ 
nels,  but  also  on  how  and  where 
each  channel  is  to  be  used.  Cutting 
channel  spacing  in  half  doubles  the 
number  of  potential  assignments, 
but  it  does  not  automatically  in¬ 
crease  the  number  of  usable  chan¬ 
nels. 

When  two  channels  are  being 
operated  on  different  frequencies  in 
the  same  general  area,  the  coverage 
area  of  each  is  limited  by  signal-to- 
noise  considerations.  In  addition 
each  channel  may  affect  the  other 
because  of  spurious  radiation  from 


MECW-CABIE  ASSEMBLIES  A  COMFONEIHS 

lo(  Imiici's  eMonics  Musli) . . . 


H.  H.  BUGGIE 
And  Company 


S(t/e/  Enginrerj  in  All  Principal  Cities 


Wont  mort  informalion?  Utc  pott  cord  on  lost  page. 


Surre,  f953  —  ELECTRONICS 


Transistors  and  Diodes 


fOR  eVRRY  PURPOSE!  mmimp 


PNP  JUNCTION  TRANSISTORS 


PNP  JUNCTION  TRANSISTORS 

(Typical  ChirKteristics  at  25*  C-Grounded  Emitter) 
TYPE  NO.  RW14*  RMOt  » 

Collector  Voltage-volts  -1.5  —1.5  -1 

Collector  Current— ma  —0.5  —0.5  — 

Ico-Microamp.*  10  10  3 

Current  Amplification  25  40  2 

Power  6ain-db  30  40 

Noist  Factor-db  II  Kc) 

Power  out-mw  (10%  Di$t.)t 


•i»  =  0.  ve  =  -1.5  volt*. 

tWith  1000  ohm  driving  impodance  and  5000  ohm  load. 
iaaidH,  Ra20H  and  RR21H  are  harmatically  laalad  tvpo*. 

POINT  CONTACT  . 

^  TRANSISTORS  / 

Available  in  a  variety  of  stable  controlled  /  i 

types  suitable  for  both  fast  and  medium  /  f 

speed  switching  circuits  and  high  fre-  /  J 

quency  amplifiers.  Advanced  mechanical  Ilk 

design  for  economical  production  ...  Ill 

Heat  conducting  metal  case;  standard  bas-  /  /  / 
ing,  choice  of  solder-in  or  plug-in.  ^  / 


POINT  CONTACT  TRANSISTORS 

Typical  Characteristics  at  25*  C 


SWITCHING  TRANSISTORS 


TYPE  NO. 


Off  Collector  Current 
max.  ma  (I,<b  0) 

On  Collector  Voltage 
max.  volts  (I  ■  3.0) 


R1734 


-2.2  -0.7 

(@V-40V)  l@V,--7V) 

-4.0  -1.2 

I  @  1."  5-5  ma)  l@  I  ■  —4.0  ma) 


Collector  Dissipation 
max.  m  w 

Nominal  cut  off  Frequency 
m  c 


GENERAL  PURPOSE  TRANSISTOR 


TYPE  NO. 


Collector  Voltage-volts 
Emitter  Current— ma 
Input  Resistance  (Rn)- ohms 
Output  Resistance  0t22)-ohms 
Current  Amplification  Factor 
Nominal  Cut-off  Frequency-mc 


Our  engineers  will  be  glad  to  offer  suggestions  regarding  your 
Germanium  Transistor  and  Diode  applicatioru  without  obliga¬ 
tion  .  .  .  Write  to  Section  E. 


Tiny,  stable  high  gain  units,  most 
economical  of  power,  may  be  sol¬ 
dered  in  place  or  socketed  in  a  rec¬ 
ommended  RTM  A  transistor  socket. 
They  are  suitable  for  audio  ampli¬ 
fiers,  servo  amplifiers  and  trans¬ 
former  coupled  carrier  amplifiers. 
Available  in  plastic  or  hermetically 
sealed  in  metal  and  glass. 


Hll 


Unit 
Illustrated 
at  right 
harmatically 

saaM. 


JUNCTION  POWER  DIODES 

Maximum  Ratings  at  55*  C— Resistive  Load 


TYPE  NO. 

1N91 

1N92 

1N93 

Peak  Inverse  Voltage  (volts) 

100 

200 

300 

Peak  Forward  Current  (ma) 

470 

310 

230 

D.C.  Output  Current  (ma) 

150 

100 

75 

Voltage  Drop  at  Full  Load  (volts) 

0.5 

0.5 

0.5 

Surge  Current  (amps) 

25 

25 

25 

Reverse  Working  Voltage  (continuous 

volts) 

30 

65 

100 

Max.  Freq.  of  Operation  (kc)  i 

1  50 

50 

50 

. . . 
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ELECTRONS  AT  WORK 


parallel  with  the  motor.  This  indi¬ 
cates  definite  operation  of  the  cir¬ 
cuit  to  the  driver  as  the  car  passes 
the  coil  in  the  driveway. 

The  door  mechanism  consists  of 
a  reducing  gear  and  a  reversing 
gear.  The  reversing  gear,  upon 
reaching  the  end  of  a  cycle,  either 
opening  or  closing  the  door,  is  in¬ 
terlocked  with  a  stop  button  as 
shown  in  Fig.  2.  As  the  gear  is 
moving  to  the  reverse  position  it 
presses  the  stop  button.  The  in¬ 
ertia  of  the  motor  is  sufficient  to 
complete  the  movement,  thereby 
setting  up  the  mechanism  for  its 
next  activation. 

*  Operating  Characteristics 

The  power  necessary  for  standby 
operation  in  this  circuit  is  very 
small ;  the  transistor  itself  requires 
one  kilowatt-hour  every  four  years. 
This  is  less  than  the  exciting  energy 
required  by  the  various  transform¬ 
ers  in  the  circuit. 

The  coil  coupling,  between  L,  and 
L.  required  in  this  application  is 
low  enough  with  a  12-watt  input  to 
coil  L,  to  permit  operation  with  a 
coil  spacing  of  twenty  inches.  This 
permits  the  automobile  a  17-in.  lee¬ 
way  to  the  right  or  left  of  the 
center  of  the  driveway.  The  speed 
of  operation  of  the  circuit  is 
sufficient  to  give  reliable  operation 
when  passing  over  the  buried  coil 
at  12  miles  an  hour. 


Meet  requirements  for 

SIZE..  TYPE..  CAPACITY! 


HHB  is  proud  of  its  many  assignments, 
during  past  years  to  design  and  manufac¬ 
ture  hundreds  of  types  and  sizes  of  rack 
and  panel  connectors  for  specific  applica¬ 
tions  in  electronics. 

We  invite  you  to  become  acquainted 
with  HHB  skill  and  craftsmanship!  Ask  for 
the  new  catalog  that  has  many  illustrations 
of  HHB  products. 


Frequency  Economy 
in  Mobile  Radio 

By  K.  Bullington 
Hell  Telephone  Laboratories 

The  number  of  usable  channels 
that  can  be  obtained  in  the  vhf  and 
uhf  mobile  bands  depends  not  only 
on  the  width  of  the  individual  chan¬ 
nels,  but  also  on  how  and  where 
each  channel  is  to  be  used.  Cutting 
channel  spacing  in  half  doubles  the 
number  of  potential  assignments, 
but  it  does  not  automatically  in¬ 
crease  the  number  of  usable  chan¬ 
nels. 

When  two  channels  are  being 
operated  on  different  frequencies  in 
the  same  general  area,  the  coverage 
area  of  each  is  limited  by  signal-to- 
noise  considerations.  In  addition 
each  channel  may  affect  the  other 
because  of  spurious  radiation  from 


H.  H.  BUGGIE 
And  Company 
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Transistors  and  Diodes 


ton  EVtW  PURPOSS!  j 


PNP  JUNCTION  TRANSISTORS 


PNP  JUNCTION  TRANSISTORS 

(Typical  Chiricteristics  «t  25*  C-Grounded  Emitter) 

TYPE  NO.  RR14*  RR20*  WOI* 

Collector  Voltage-volts  -1.5  -1.5  -15.0 

Collector  Current-ma  -0.5  -0.5  —10 

Ico-Microamp.*  10  10  30 

Current  Amplification  25  40  25 

Power  Gain-db  30  40  — 

Noise  Factor-db  II  Kc)  22 

Power  out-mw  110%  Dist.H’ 


=  0,  ve  =  -1.5  volt*. 

fWith  1000  ohm  driving  imptdance  and  5000  ohm  load. 
taaUH,  RR20H  and  RR21H  are  hermetically  taaled  types. 

POINT  CONTACT  M 

^  TRANSISTORS  /fV 

Available  in  a  variety  of  stable  controlled  III 

types  suitable  for  both  fast  and  medium  /  f  / 

speed  switching  circuits  and  high  fre-  j  !  j 

quency  amplifiers.  Advanced  mechanical  j  J  j 
design  for  economical  production  ...  J  j  j 
Heat  conducting  metal  case;  standard  bas-  III 
ing,  choice  of  solder-in  or  plug-in.  ^  I  i 


POINT  CONTACT  TRANSISTORS 

Typical  CharKteristics  at  25*  C 


SWITCHIN6  TRANSISTORS 


-2.2  -0.7 

((gV-40V)  (@V,--7V) 

-4.0  -1.2 

( @  Ic"  5.5  ma)  l@  l,»  —4.0  ma) 


TYPE  NO. 


Off  Collector  Current 
max.  ma  (I,*  0) 

On  Collector  Voltage 
max.  volts  (l,>  3.0) 
Collector  Dissipation 
max.  m  w 

Nominal  cut-off  Frequency 
m  c 


GENERAL  PURPOSE  TRANSISTOR 


TYPE  NO. 


Collector  Voltage-volts 
Emitter  Current-ma 
Input  Resistance  (Rn)— ohms 
Output  Resistance  Ot^zl-ohms 
Current  Amplification  Factor 
Nominal  Cut-off  Frequency-mc 


Our  engineers  will  be  glad  to  offer  suggestions  regarding  your 
Germanium  Transistor  and  Diode  applications  without  obliga¬ 
tion  .  .  .  Write  to  Section  £. 


Tiny,  stable  high  gain  units,  most 
economical  of  power,  may  be  sol¬ 
dered  in  place  or  socketed  in  a  rec¬ 
ommended  RTMA  transistor  socket. 
They  are  suitable  for  audio  ampli¬ 
fiers,  servo  amplifiers  and  trans¬ 
former  coupled  carrier  amplifiers. 
Available  in  plastic  or  hermetically 
sealed  in  metal  and  glass. 


Unit 
illuitrttod 
at  right 
harmatically 

saalacl. 


JUNCTION  POWER  DIODES 

Maximum  Ratings  at  55*  C-Resistive  Load 


TYPE  NO. 

1N91 

1N92 

1N93 

Peak  Inverse  Voltage  (volts) 

100 

200 

300 

Peak  Forward  Current  (ma) 

470 

310 

230 

D.C.  Output  Current  (ma) 

150 

100 

75 

Voltage  Drop  at  Full  Load  (volts) 

0.5 

0.5 

0.5 

Surge  Current  (amps) 

25 

25 

25 

Reverse  Working  Voltage  (continuous 

volts) 

30 

65 

100 

Max.  Freq.  of  Operation  (kc)  i 

50 

50 

50 

. . . 


SELETRON  U  GERMAIN  I  UM  OlVI^SION 

KAIHO  Ki:CF.I>TOK  COHPAN^.  IX. 

Sim  'I*  IWJ'J  ill  ftmfiii  iimf  f  liM'f rmiif.s 

SALES  DEPT  251  W  19th  St.  New  York  11.  N  Y  •  FACTORY  84  N  9th  St.  Brooklyn  11.  N  Y 


ELECTRONICS  — iuiw,  1953 


Want  mor*  Information?  Um  post  cord  an  toil  pogo. 


H  SaKTiWT  ttOWlfO, 


K  SfUCinflTt 


SAISFUIOn 


S£TIWIS£lEffLi.l«WtClf? 


KM  2M  MO  VlOO  12  5  10  20  M 

FEET  MILES 

DISUMCE  nOM  UMMTEO  IIMSMUTEI 
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transmitters,  insufficient  receiver 
selectivity,  frequency  drift  and  re¬ 
ceiver  oscillator  radiation.  Even 
infinite  i-f  selectivity  cannot  solve 
many  present  interference  pro¬ 
blems. 

When  three  or  more  channels  are 
operating  in  the  same  area,  inter¬ 
ference  occurs  because  of  inter¬ 
modulation  in  transmitters  and  re¬ 
ceivers.  Sufficient  radio-frequency 
selectivity  to  separate  the  working 
channels  could  remove  this  inter¬ 
ference.  In  practice,  this  is  not 
feasible,  and  it  is  necessary  to  con¬ 
sider  possible  modulation  products 
from  channels  falling  within  a  fre¬ 
quency  band  several  percent  wide. 
The  number  of  possible  interfer- 


FIG.  1 — Estimatad  inlcntily  oi  unwanted 
tiqnaU  at  150  me  ioi  100  watts  radiated 
power 


ence  conditions  that  result  from 
third-order  intermodulation  alone 
rises  from  9  for  3  working  channels 
to  50  for  5  channels,  to  450  for  10 
channels,  and  to  495,000  for  100 
working  channels.  Some  of  these 
interference  combinations  overlap 
and  fall  on  the  same  channel;  but 
even  considering  all  possible  dupli¬ 
cation,  intermodulation  interference 
rapidly  becomes  controlling  as  the 
number  of  closely  spaced  channels 
working  in  the  same  area  is 
increased. 

The  interference  levels  to  be  ex¬ 
pected  at  various  distances  from  an 
unwanted  100-watt  transmitter  are 
estimated  on  Fig.  1.  For  example, 
at  a  distance  of  5  miles  the  un¬ 
wanted  signal  is  likely  to  be  25  to 
60  db  above  the  set  noise  in  a  typical 
mobile  receiver.  If  the  receiver  has 
at  least  this  much  i-f  selectivity 
against  the  unwanted  signal,  no 
interference  can  occur.  On  the 
other  hand  at  a  distance  of  only  500 
feet  the  total  selectivity  required  is 
about  115  db.  It  is  not  sufficient  to 
provide  all  of  this  selectivity  in  the 
i-f  stage.  The  required  suppression 
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ELECTRO  insulating  materials  combine  these  impor¬ 
tant  qualities;  high  dielectric  and  tensile  strength, 
minimum  bulk,  excellent  thermal  conductivity  and 
flexibility,  marked  resistance  to  heat,  oil,  acid  and 
moisture.  That’s  why  these  insulating  materials  are 
used  effectively  in  the  design  and  production  of 
high  temperature  electrical  equipment  that  is  smaller, 
safer  and  lighter. 


ELECTRO  HI -TEMPERATURE  FIBERGLASS  INSULA¬ 
TION  has  helped  numerous  manufacturers  of  motors, 
transformers  and  electronic  equipment  to  do  a  better 
and  safer  insulating  job.  We  would  like  the  oppor¬ 
tunity  to  help  you.  Send  us  your  insulation  problem 
or  write  to  our  Department  E-1  for  technical  data 
and  samples. 
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HIGH  SPEED  STOP  CLOCK  [g 

Features:  IIIP 

1.  Precision  Timing  which  Measures  Im 

Hundredths  of  Seconds  to  One  Minute 

2.  Automatic  Reset 

3.  Hermetically  Sealed  In  Standard  A-N  Housing 

4.  50,  60  or  400  cycles  and  20  to  30V  D.C. 


REPEAT  CYCLE  TIMER  ISeries  24  4001 

I  custom-designed  to  fit  your  timing 
I  program.  New  intercam  reduction 
!  feature  (optional)  lets  you  combine  two 
or  more  different  timing  cycles  in  one 
unit. 


TIME  DELAY  RELAY  ISeries  243001 

with  unique  clutch  operation,  can 
be  designed  to  control  as  many  as 
6  switches.  Delay  Intervals  are  ad¬ 
justable  over  a  six  hundred  percent 
range  from  minimum  to  maximum. 


Wt.GHT- 
SMau  compact  SI2 

features  fast  stap^^^^' 

^5  WELL  AS 

FEVERSIBILJty  FORQue  and 

described  WLO^* 

•hift  J"*'"***"®  Phow 

W.  3^";'’ ‘rV 


••VPfsibl* 


Th*  A.  W.  HAYDON  COMPANY  I 

235  N«nti  Elm  St.  Watarbury,  CoiMMcticwt  | 

PLEASE  ««n4  my  copy  of  ItM  A.  W.  HAYDON  Timing  Colalog  E 

NAME  . . .  • 

COMPANY .  TITLE .  * 


THIS  CATALOG 

gives  you  pertinent  informa¬ 
tion  on  the  functional  de¬ 
sign  of  Specialized  Timers 
for  the  solution  of  your  tim¬ 
ing  problems. 


ADDtESS 
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i^HMPYWELL 

.  ii- 

Mercury 
Switches 
immune  to  dust 
and  dirt 


A  pencil  sharpener  manufacturer  required  a  small 
switch  to  automatically  start  and  stop  the  motor  of 
his  sharpener  when  the  pencil  is  inserted  and  removed. 

A  Honeywell  Mercury  Switch  met  his  requirements 
that  such  a  switch  must  be  unaffected  by  the  presence 
of  shavings  or  dust. 

Because  the  elements  of  Honeywell  Mercury 
Switches  are  permanently  sealed  in  glass  there  is  no 
danger  of  the  switch  contacts  becoming  fouled  by 
foreign  materials.  Where  the  electrodes  are  attached  to 
lead  wires,  a  heavy  layer  of  cement  prevents  dielectric 
breakdown  from  conductive  dust. 

There  are  over  125  types  of  Honeywell  Mercury 
Switches  to  meet  specific  application  requirements. 
MICRO  field  engineers  will  be  glad  to  help  you  choose 
the  type  best  suited  to  your  needs.  We  invite  you  to 
call  or  write  the  nearest  micro  branch  office. 


AM  I  ^  A  DIVISION  OF 

■wl  ■  Ai  lA  A#  MINNEAPOLIS-HONEYWEU  IE6UUT0R  COMPANY 

MAKttS  OF  PItCISION  SWITCHfS 

PIIIPOIT,  IlllNOIS 


ELICTRONS  AT  WORK  (cenlinved) 

shown  above  the  dotted  line  (about 
40  db  at  500  feet)  must  be  provided 
by  r-f  selectivity  if  de.sen8itization 
and  intermodulation  effects  are  to 
be  avoided. 

The  importance  of  the  division 
between  i-f  and  r-f  selectivity  is 
shown  in  Fig.  2.  Two  strong  un¬ 
wanted  signals  intermodulate  and 
produce  in  the  receiver  itself  a  third 
unwanted  frequency  whose  approxi¬ 
mate  magnitude  (in  the  absence  of 
r-f  selectivity)  is  shown  on  the  ordi¬ 
nate.  The  abscissa  is  the  distance 
from  the  receiver  to  one  of  two  un¬ 
wanted  transmitters  while  the  para¬ 
meter  on  the  curves  is  the  distance 
from  the  receiver  to  the  second  un¬ 
wanted  transmitter.  Since  the  mag¬ 
nitude  of  this  intermodulation 
product  can  be  40  db  or  more  above 
set  noise,  it  is  evident  that  serious 
interference  results  whenever  it 
falls  on  the  desired  frequency  of 
the  receiver. 

It  is  not  technically  feasible  to 
achieve  enough  radio-frequency  se¬ 
lectivity  to  permit  unrestricted  and 
unco-ordinated  use  of  many  chan¬ 
nels  in  a  given  area,  unless  the  chan¬ 
nels  are,  on  the  average,  separated 
by  about  i  to  1  percent  of  the  oper¬ 
ating  frequency.  This  means  that 
in  the  152-to-162  me  band  only 
about  a  dozen  interference-free 
channels  can  be  obtained  in  the 
same  area. 

Lacking  adequate  r-f  selectivity, 
operating  frequencies  might  be 
chosen  with  sufficient  care  so  that 
the  more  serious  intermodulation 
products  are  avoided.  However,  the 
number  of  possible  interference 
products  increases  by  at  least  the 
cube  of  the  number  of  channels  and 
the  usefulness  of  this  method  is  also 
limited  to  about  a  dozen  interfer¬ 
ence-free  channels  in  a  given  area. 

Still  another  way  to  reduce  the 
intermodulation  interference  is  to 
space  the  transmitters  far  apart, 
but  Fig.  2  indicates  that  appreci¬ 
able  interference  can  occur  near  an 
unwanted  transmitter  even  when 
the  transmitters  are  separated  by 
as  much  as  5  miles.  If  a  separation 
of  several  miles  were  required  be¬ 
tween  base  stations  the  selection  of 
transmitter  sites  would  be  difficult 
and  the  number  of  channels  that 
could  be  assigned  to  a  given  city 
would  be  severely  limited. 

If  more  than  1  or  2  dozen 
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ELICTtONS  AT  WORK  (coittiiiMrf) 


FIG.  2 — Estincrtcd  InUrmodulatiott  In- 
t*rf*r«nc«  generated  In  mobile  receiver 
ot  ISO  me  lor  100  watte  radiated  power 

channels  are  needed  in  a  given  area, 
it  does  not  seem  possible  to  avoid 
intermodulation  interference  un¬ 
less  the  level  differences  are  re¬ 
duced  by  geographical  and  opera¬ 
tional  co-ordination.  This  means 
that  the  level  of  the  potential  inter¬ 
ference  can  be  permitted  to  be 
many  db  above  set  noise  as  long 
as  it  is  always  at  least  10  to  20  db 
below  the  desired  signal  at  all  possi¬ 
ble  locations. 

The  first  step  is  to  use  the  two- 
frequency  method  of  operation  with 
adequate  separation  between  the 
frequencies  used  for  the  opposite 
directions  of  transmission. 

Another  important  feature  is  to 
locate  all  base  transmitters'  at  or 
near  a  common  point  so  the  level 
differences  between  the  desired  and 
undesired  signals  will  never  be 
excessive. 

Under  these  conditions  r-f  selec¬ 
tivity  or  intermodulation  problem 
in  the  mobile  receiver  can  be  elim¬ 
inated  by  the  use  of  automatic  gain 
control  .in  the  r-f  stage  of  the  mobile 
receiver.  In  regions  where  the  de¬ 
sired  and  undesired  signals  are 
weak  the  receiver  has  full  sensitiv¬ 
ity,  while  at  locations  near  the 
transmitters  both  the  desired  and 
undesired  signals  are  reduced  in 
level  before  reaching  the  first  con¬ 
verter.  In  order  that  the  age  cir¬ 
cuit  be  fully  effective  it  is  necessary 
‘thht  the  transmitters  be  grouped 
together  and  that  the  desired  car¬ 
rier  be  transmitted  to  control  the 
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gain  of  the  receiver. 

Grouping  base  transmitters  at  or 
near  a  common  point  and  using  age 
Srreatly  ’  reduces  the  requirements 
on  the  mobile  receiver,  but  these 
measures  complicate  the  design  of 
the  base  transmitter.  Intermodula¬ 
tion  products  generated  in  closely 
associated  transmitters  result  in 


If  you’re  looking  for  a  resistor  with  unusually  high 
electrical  stability,  here’s  your  answer — Corning 
Resistors. 

The  film  material  is  entirely  new  for  resistors. 
Fired  in  at  red  heat,  it  makes  an  integral  contact 
with  the  heat-resistant  base  to  form  a  tough  bond. 
The  result  is  a  rugged  unit  with  exceptional  stabil¬ 
ity,  and  capable  of  withstanding  high  ambient,  high 
operating  temperatures. 

The  resistive  element  of  Corning  Resistors  is  so 
stable  it  can  be  cycled  from  near  absolute  zero  to 
red  heat  without  impairing  its  electrical  properties. 
Fired-in  silver  bands  afford  low  resistance,  low  noise 
terminations. 

The  mechanical  strength  of  Corning  Resistors 
makes  usual  handling  precautions  unnecessary, 
lowers  assembly  costs.  Mass-produced  on  automat¬ 
ic  machinery,  prices  are  practical.  If  you  use  re¬ 
sistors,  you  can’t  afford  to  overlook  this  important 
new  development.  The  coupon  will  bring  the  infor¬ 
mation  you  need.  Mail  it  today! 


Far  naiimuin  pricisiiR-Cominf  Typa  N  Rasistors-Where 

accuracy  is  important.  Coming  Type  N  Resistors  have  a 
resistance  tolerance  o{  1%— are  ideal  for  use  in  critical, 
low  tolerance  circuits  and  high  frequency  applications. 
Can  be  operated  at  ambient  temperatures  up  to  140*  C. 


Far  high  taaiparatara  aparatian-Carning  Typa  S  Raiistars 

Capable  of  operating  at  ambient  temperatures  up  to 
200*  C.,  Coming  Type  S  Resistors  have  an  unusually 
low  temperature  coefficient  of  resistance.  They  operate 
at  higher  power  levels— afford  important  space  savings. 
Thin  film  construction  and  inherent  stability  provide 
excellent  high  frequency  characteristics.  Normal  resist¬ 
ance  tolerance  is  2%. 


Corning  Load  Rasistars 

These  RF  and  high  frequency  load 
resistors  combine  high  power  dissipa¬ 
tion  with  exceptional  stability  and 
low  inductance.  For  dummy  loads, 
they  can  be  used  with  forced  air  or 
water  cooling.  Coming  Load  Resis¬ 
tors  can  be  furnished  with  resistive 
coatings  either  inside  or  outside  the 
heat-resistant  glass  tubing. 


Spacifications-Corning  Typa  S  Rasistars 


SIZE 

Length  Diameter 


RESISTANCE 
Min.  Max. 

(  ohms) _ (ohms) 


Power 

Rating 


CORNING  GLASS  WORKS,  D«pt.  E-6,  Corning,  Now  York 


Corning  Glass  Works 

Naw  Prodvcit  Dhithn  i 


flcoM  Msd  «•  Informolics  Mi 


O  Corsina  Typ*  N  RMidon,  □  Cornisf  Typ«  S  RMldon,  Q  Corslsf  Im^  tMltlsM 


Company 


Spacificatians-Corning  Typa  N  Rasistars 

Power 

Rating 

SIZE 

Length  Diameter 

RESISTANCE 

.Win.  Max. 

(ohms)  fohms) 

Yo  Watt 

1 

2 

•Mis'' 

»%4'' 

2^6'  »%4'' 

10  10,000 

10  40,000 

20  100,000 
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KLEIN 


FOR  THE  ELECTRONICS  INDUSTRY 


Now,  Klein  quality  pliers  are 
available  in  new  compact  pat* 
terns  for  precision  wiring  and  cut* 
ting  in  confined  space.  Note,  too, 
the  replaceable  leaf  spring  that 
keeps  the  plier  in  open  position. 


ready  for  work.  All  are  hammer 
forged  from  high*grade  tool  steel, 
individually  fitted,  tempered, 
adjusted  and  tested— made  by 
plier  specialists  with  a  reputa* 
tion  for  quality  “since  1857.“ 


LONG  NOSE  PLIER  ^ 

307*5*V^-ixlramaly  ^ 

•llm  pottarn  Idoal  far  I! 

Ika  raally  ligM  tpofs.  jj 

Jaws  Ota  knwrlad  ta  in*  ]/ _ 

BWta  a  ^sMIva  irlp. 

OBLIQUE  CUniNG  ^ 

PLIER -310-51 -For 

cutting  small  wirat  or  ^ 

trimming  plastic,  intira  /i 

length  of  cutting  knives  j!  ^ 

works  Rush  against  cut*  ja 

Mng  turfcMU.  5 
or  R*inch  sises. 

CHAIN  NOSE  PLIER  ^ 

LIGHTWEIGHT  / 

317*SI-A  fall  Inch 

OBLIQUE  CUniNG  / 

•mallor  than  standard  M 

PLIER  209*S-Smaller  a 

poWsrn.  HasavaryRna  U 

than  210-51  with  an  ex*  |j  M 

knurl  Ikal  will  not  dam*  11  ^ 

Iremely  narrow  head.  H 

aia  safi  wira.  Alta  Jg  _ 

inNre  length  ef  cutting 

avollaMa  with* 

knives  works  flush 

aut  knurl. 

against  cutting  surface. 

/y 

TRANSVERSE  END  ^ 

DUCK  BILL  PLIER 

CUTTING  PLIER  ^ 

306*5*M-Thls  com*  ^ 

304**~Utaful  In  ^t*  M 

pact  plier  has  |awt  ef 

citlan  work  whoru  or*  jt  . 

sufficient  width  ta  held  H 

dlnory  aMi«|ua  or  and  It  ^ 

small  springs,  yet  small  If  A 

cuNort  ora  taa  bdiky.  11 

enough  ta  form  wire  in  It 

Oivot  a  clean,  Ruth  cut 

cenRned  places. 

ThitKhinPockuTtl 
Gmid*  givts/ttU  mjtr- 
msti0m  0m  all  typ0%  and 
sixes  •/  Klein  Pliers, 
A  capy  will  he  sent 
withemt  ehligaticn. 


"SiM*  1tS7” 


ASK  YOUR  SUFFLIER 

Fcraltn  Ditiribwfcf: 
lirt«rii«M*Ml  Standard 
Itadric  Carp., 

Naw  York 


Mathias  KLEIN.  &  Sons 

1200  BELMONT  A\'ENUt  CHICAGO  IS  ILLINOIS 


ILICTRONS  AT  WORK  (ceniiaMd) 

potential  interference  both  within 
and  outside  the  desired  transmit- 
tinif  band.  The  intermodulation 
that  falls  on  the  mobile  receiver  fre¬ 
quencies  within  the  co-ordinated 
system  can  be  neglected  because  the 
desired  signal  is  always  sufficiently 
stronger.  The  intermodulation  that 
appears  as  extra-band  radiation 
outside  the  frequency  range  of  the 
co-ordinated  system  must  be  sup¬ 
pressed  by  r-f  filters.  The  guard 
band  needed  to  prevent  mutual  in¬ 
terference  between  the  co-ordinated 
system  and  its  neighbors  is  small 
compared  with  the  frequency  space 
that  is  saved  in  the  co-ordinated 
system  by  the  close  spacing  of  inter¬ 
ference-free  channels. 

In  the  direction  of  transmission 
from  the  mobile  transmitters  to 
the  base  receivers,  the  above  co¬ 
ordinating  methods  cannot  be  used, 
but  equally  effective  ones  are  avail¬ 
able.  The  r-f  selectivity  require¬ 
ments  can  be  reduced  substantially 
by  radiating  only  1  or  2  watts  from 
the  mobile  transmitters.  In  order 
to  regain  the  full  coverage  area, 
multiple  base  receivers  at  different 
locations  are  needed  and  this  use 
of  space  diversity  techniques  pro¬ 
vides  an  opportunity  to  pick  the 
receiver  having  the  best  signal-to- 
noise  ratio.  Moreover,  the  effects 
of  the  low  power  in  the  mobile 
transmitter  and  the  better  r-f  filters 
that  are  possible  in  fixed  locations 
together  with  the  diversity  provided 
by  the  multiple  base  receivers  re¬ 
duces  the  possibility  of  intermodu¬ 
lation  interference  to  negligible 
degree. 

Kditor’s  note :  The  conclusions  presented 
herein  have  been  condensed  from  the  au¬ 
thor's  paper,  "Frequency  Economy  in  Mo¬ 
bile  Radio  Bands",  B8TJ,  Jan.  1963. 

Liquid  Potting  of  Electronic 
Components 

By  Eugene  J.  Hebert 

National  Bureau  of  Standards 
Washington,  D.  C. 

Decreasing  the  size  of  components 
and  increasing  the  compactness  of 
electronic  equipment  without  de¬ 
creasing  the  power  dissipation  has 
made  heat  transfer  a  major  prob¬ 
lem  of  electronic  design.  In  addi¬ 
tion,  present  day  specifications  re¬ 
quire  certain  electronic  assemblies 
to  function  properly  at  ambient 
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New  G-E  subminioture  metol-clod  capacitor  line 
features  solid  dielectric  and  silicone  end  seals 


FOR  OPERATION  FROM  -55  C  TO  +125  C  WITHOUT  DERATING 


Designed  specifically  for  electronic 
equipment,  this  new  line  of  General 
Electric  subminiature  capacitors  pro¬ 
vides  the  utmost  reliability  under  the 
most  severe  operating  conditions  com¬ 
bined  with  small  size,  no  liquid  leak¬ 
age,  and  high  insulation  resistance. 
They  will  operate  from  —55  C  to 
-f-125  C  without  derating  and  up  to 
-j- 1 50  C  with  proper  derating. 

These  G-E  subminiature  metal-clad 
capacitors  meet  all  test  requirements 
of  JAN-C-25  and  the  proposed  MIL- 
C-25A  and  can  be  supplied  in  both 
tab  and  exposed  foil  designs. 

Excsilsnt  sUctrical  charactsristics  are 
assured  by  the  use  of  Permafil  solid 
dielectric.  Capacitance  varies  only  1 
percent  over  the  temperature  range 
from  0  C  to  -1-125  C  and  only  7 
percent  over  the  entire  range  from 
-55Cto  -1-125  C. 

Excsptional  shock  rosistanco  provided 
by  exclusive  G-E  silicone  end  seals. 
This  seal  meets  the  moisture  resist¬ 
ance  tests  of  JAN-C-25  with  d-c 
potential  applied. 

Muf  ratings  of  these  new  G-E  sub¬ 
miniature  capacitors  range  from  .001 

tr0d»  mmk  •/  Gmwmt  BUttrk 


to  1.0  muf  in  voltage  ratings  of  100, 
200,  400  and  600  volts  d-c  working. 
They  can  be  operated  at  full  voltage 
up  to  altitudes  of  50,000  feet. 

Cass  sizss  range  from  .235  inches  in 
diameter  and  in  length  to  1  inch 
diameter  and  1Y%  inches  in  length. 

Liquid'fillsd  mstal-ciad  lina  also 

availabis  with  G-E  Pyranol*  di¬ 
electric  for  operation  from  —  55  C  to 
-1-85  C  without  dsrating.  These  sub¬ 
miniature  capacitors  also  incorporate 
the  silicone  end  seal  for  maximum 
shock  resistance  and  can  be  supplied 
in  either  tab  or  foil  designs  in  ratings 
from  .001  to  1.0  muf  in  voltages  of 
100,  200,  400,  and  600  volts  d-c 
working. 

If  your  rsquiromsnts  demand  the 
highest  performance  standards  for 
subminiature  capacitors,  check  with 
your  nearest  G-E  Apparatus  Sales 
Office  for  exact  delivery  information 
...  or  write  to  ^ 

General  Electric 
Company,  Sec- 
tion  442-8,  Sche- 
nectady  5,  N.  Y. 


GENERAL«  ELECTRIC 


At  +125  C — 100%  copacitanc* 
At  —55  C — Ims  than  7%  lots 


Soldar  right  up  ta  th«  bushing  with 
G-E  Silicon*  end  $*al — no  dongar  of 
cracking  glass. 


Gi 
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temperatures  up  to  125  C. 

In  order  to  maintain  equipment 
reliability  under  these  conditions, 
the  National  Bureau  of  Standards 
Radar  Miniaturization  Laboratory 
has  been  engaged  in  a  study  of  heat 
transfer  in  airborne  electronic 
equipment. 

The  primary  source  of  heat  in 
electronic  equipment  is  the  electron 
tube.  The  power  dissipated  by  the 
heater  (or  hlaments)  and  the  plate 
and  screen  produces  the  major  por¬ 
tion  of  the  heat  in  the  typical  re¬ 
ceiving-type  electron  tube.  The 
heater  may  produce  up  to  50  or  60 
percent  of  this  heat. 

If  the  tube  envelope  becomes  too 
hot,  electrolysis  will  cause  a  de¬ 
crease  in  the  insulating  properties 
of  the  glass,  which  may  result  in  a 
complete  insulation  break-down. 
High  envelope  temperatures  also  in¬ 
crease  the  possibility  of  the  tube 
becoming  gassy  either  by  releasing 
absorbed  gases  or  by  injuring  the 
glass-to-metal  lead  seals.  Detri¬ 
mental  shifts  of  tube  character¬ 
istics,  short-life  cathode  emission 
current  and  grid  emission  current 
are  also  caused  by  high  tempera¬ 
ture.  .  To  prevent  these  types  of 
failures,  there  must  be  sufficient 
transfer  of  heat  to  maintain  the 
temperature  of  the  tube  parts  at  a 
safe  value. 

When  large  electron  tubes  are  re¬ 
placed  with  electrically  equivalent 
smaller  types,  there  is  a  tremendous 
reduction  in  the  conducting  and  ra¬ 
diating  area  without  a  correspond¬ 
ing  reduction  in  dissipated  power. 
Many  small  electron  tubes  are 
required  to  dissipate  as  much, 
and  sometimes  more,,  heat  than 
their  larger  prototypes.  Hot  spots 
may  occur  on  the  tube  envelopes 


Speeding  Electronic  Progress 
through 


The  new  JK  G-9  is  a  medium  priced, 
high  precision,  KXD  kc  frequency  stand¬ 
ard  crystal  available  for  use  with  or 
without  oven,  depending  on  tolerances 
desired.  Supplied  for  operation  at  series 
resonance  or  into  specified  load  capa¬ 
cities.  Hermetically  sealed,  evacuated 
glass  holder  provides  thermal  insula¬ 
tion,  protection  against  contamination. 
Consult  us  on  specific  appUcations. 


Did  you  know? 


So  accurately 
procMMd  ore  JK  Crytfalt  Hrat  dimensions  must 
be  checked  electrically  and  even  the  touch 
of  a  hand  will  change  their  characteristics. 
Yet,  in  a  protective,  "stabilised"  JK  mount¬ 
ing  they  maintain  precise  frequency  with 
unfailing  accuracy.  Creative  research  com¬ 
bined  with  precision  produc¬ 
tion  methods  brings  you 
M  JK  "Crystals  for 

the  Critical." 

THE  JAMES  KNIGHTS 
COMPANY 

■  SANOWICN,  ILLINOIS 
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TYPE  5995 
RECTIFIER 
TUBES 


type  5659 
REGULATOR 
SERIES 
DROPPING 


FIG.  1 — Schematic  diagram  oi  euboe- 
■embly  used  in  potting  tests 
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DIESEL 


container 


EXMNS 

CHAMBf 


.ceramic 

SPACER 


UOUIO 

LXVEL' 


...temp 

measuring 

POINTS 


GENERATOR  SETS 


liquid 


.SPRING 
MOUNTINGS 
FOR  TUBES 


FIG.  2 — CroBs-RBCtion  of  potted  unit 
with  lubM  In  plac* 


despite  design  efforts  to  prevent 
this.  In  compact  miniature  equip¬ 
ment,  tubes  are  often  placed  close 
together,  which  causes  the  envelope 
temperature  to  rise  still  higher,  be¬ 
cause  of  reradiation  and  radiation 
from  other  tubes. 

Several  methods  of  maintaining 
the  envelope  temperatures  of  min¬ 
iaturized  electron  tubes  within 
rated  values  and  distributing  the 
heat  such  that  hot  spots  are  no 
longer  a  problem,  were  investigated. 
These  objectives  were  to  be  ob¬ 
tained  while  maintaining  tubes  and 
circuitry  in  as  compact  an  arrange¬ 
ment  as  possible. 

For  experimental  purposes,  the 
rectifier-regulator  circuit  shown  in 
Fig.  1  was  built  to  supply  160  ma 
at  120  volts.  This  unit  approxi¬ 
mates  a  subassembly  of  a  develop¬ 
mental  radar  set  and  temperature 
requirements  were  set  accordingly. 
The  maximum  allowable  tube  en¬ 
velope  temperature  was  250  C, 
when  the  minimum-sized  unit  as¬ 
sembly  was  placed  in  still  air  at  125 
C  ambient  temperature. 

The  tubes,  all  subminiatures, 
were  placed  in  two  parallel  rows 
and  spaced  about  0.15  in.  apart. 
The  temperatures  were  measured 
with  chromel-alumel  thermocouples 
of  the  ring  type  (as  recommended 
by  several  tube  manufacturers), 
while  the  liquid  temperature  was 
measured  with  simple  welded  ther¬ 
mocouples.  Thermocouple  wire 
only  0.003  iii.  in  diameter  was  used 
to  minimize  conduction  through  the 
thermocouple  leads.  Temperatures 
were  measured  at  the  base  and  at 
the  top  of  the  tubes,  these  being  the 
hottest  and  coolest  points,  respec- 


WJR— O«(roll,  MteMgcw,  «nm  300  kw.  OM 
OIrmI  gwMralor  mT  m  dond-by  power  for 
50,000-walt  trowwwHtof.  CempoctnoM  of  unK 
pormMod  lodoSoHow  In  sorogo  odfoMitg 
IronMnittor  boSdbig— oUminoting  cod  of  a 
•pocloSy  dodgnod  bolding. 


WKTV— UTICA,  N.  Y.,  MM  o  100  kw.  Gon- 
oral  Molon  DImoI  gonoralor  tot  for  dand>by 
power.  Sol  can  bo  darted  rontotoly  from  the 
control  room,  lew  vibration  charactorldic  of 
ongino  permitted  indaltation  fai  room  adja* 
cent  to  transmitter  and  within  30  feet  of 
tlvdio. 


If  you  are  planning  stand-by  power,  be  sure  to  check  the  ad¬ 
vantages  of  General  Motors  Diesel  generator  sets,  listed  briefly 
below.  GM  Diesel  generators  are  meeting  the  exacting  re¬ 
quirements  of  military  service  in  all  parts  of  the  world.  They 
supply  emergency  power  for  more  than  1100  telephone  and 
telegraph  exchanges — for  microwave  relay  stations,  for  hos¬ 
pitals,  government  buildings,  banks,  airports.  There  is  a  GM 
Di^el  distributor  near  you  who  will  analyze  your  power  re¬ 
quirements  and  make  his  recommendations  without  obliga¬ 
tion.  Look  in  the  yellow  pages  of  your  phone  book  for  his  list¬ 
ing,  or  write  direct  to  us. 

*  WWe  range  of  medele— ISM  to  200  *  Indonl  pedi-biillon  power  darting  on 

kw.,  220  or  440  votft,  tingle  or  three  safe  Uetel  fvel— or  fully  ovlamoHc 

photo  Mrrent.  darting.  Immediate  power,  no  “warm- 

*  SneeSent  Ireguency  and  vollage  regw-  **** 

.^Man  for  the  mod  enacting  regidre-  *  Dependable  ttarting  — no  tpark- 


ginet— dopandaMe,  tmoolh  2-cycle 
operation— law  cetl  maintenonce— 
ooty  to  torrlca. 

*  IvM  by  one  manufacturer— one  wor- 
ronly,  one  rotpontibllty  for  both  en¬ 
gine  end  power  generator. 


DIESEL 

POWER 
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•  tl%  automatic  regulation 

•  no  tubes  or  moving  parts 

•  response  1.S  cycles  or  less 

•  10  va  to  10  leva  capacities 

•  over  1,000  special  designs  on  file 

•  prompt  delivery 
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lively,  for  the  tubes  used. 

When  the  unit  was  placed  di¬ 
rectly  in  still  air  at  126  C,  the  en¬ 
velope  temperatures  at  the  bases  of 
the  type  5639  and  5995  tubes  were 
over  260  C  with  only  heater  power 
applied.  When  the  plate  voltage 
was  also  applied,  the  temperature  * 

of  the  bases  of  these  tubes  rose 
slightly  over  320  C.  The  6995  and 
5639  have  maximum  bulb  tempera¬ 
ture  ratings  of  250  C.  « 

Metallic  ftn  structures  about  the 
tubes  were  tried,  but  had  little 
effect  in  still  air  at  125  C  ambient. 

Poor  contact  between  the  bulb  sur¬ 
face  and  the  metal  as  well  as  reradi¬ 
ation  between  the  fins  probably  ac¬ 
count  for  there  being  no  significant 
cooling  by  this  method. 

The  unit  was  next  enclosed  in  a 
container  to  evaluate  the  effect  of 
liquid  potting.  Figure  2  is  a  cross 
section  of  the  container  showing 
the  tube  arrangement.  The  tempera¬ 
ture  of  the  liquid,  when  the  unit 
was  potted,  was  measured  half  way 
down  the  container  near  one  end, 
and  about  half  way  between  the 
end  tube  and  the  container.  The  fins 
shown  are  insulated  from  the  case 
and  are  used  to  provide  electrical 
connections  to  the  tubes  and  to 
transfer  heat  from  the  tube  leads 
to  the  potting  fluid.  The  tubes  are 
held  in  position  by  small,  thin  cera¬ 
mic  spacers  held  tightly  in  place  by 
the  tube  lead  connections  to  the  fins 


get  3-way  utility 
with  the 

BERKELEY 

model  5500 


Relay  and  Switch  Timing 
Vitcosity  Maasuramants 
Timing  of  Photographic 
Componants 
Ballistic  Maasuramants 
Elasticity  Maasuramants 
Accurate  Low  Frequency 
Measurements 
TKhometry 
Frequency  CharKtaristic 
Measurements 
Frequency  Ratio  Measurements 
Secondary  Frequency  Standard 
Telemetering 
—and  many  more.  Our 
engineering  staff  will  gladly 
assist  in  adapting  this 
versatile  instrument  to 
your  special  needs. 


Countor  &  Timor 


^  ftUi€U4ciion  line, 

tilt  vtrsitilt,  Uirtct-riadiiif  Model  5500  pro¬ 
vides,  in  one  compact  instrument  facilities 
for  fastor,  easior  and  more  accurate: 

1*  TIME  INTERVAL  MEASIUUIMENT.  with  a 
range  of  40  microseconde  to  100,000  sec¬ 
onds,  with  a  possible  accuracy  of  ±  10 
microseconds. 

2.  EVENTS- PER-UNIT-TIME  DETiatMINATlON 
with  selectable  time  base  of  .0001,  .001,  .01, 
.1,  1  and  10  seconds.  Counting  range  is  20 
to  100,000  cps;  accuracy  ±  1  count. 

2*  STRAIGHTFORWARD  COUNTING  at  rates  tO 
100,000  cps  with  absolute  accuracy. 


^9aiu%eA: 


DIRECT-READING  decimal  presentation 
of  information  reduces  operator 
fatigue,  minimizes  error.  No  interpo¬ 
lation  required. 

AUTOMATIC  OPERATIONAL  CHECK  Can  be 
made  in  two  seconds. 

PRINTED  READOUT  available  for  perma¬ 
nently  recording  data  on  standard 
adding  machine  tape. 


a  Racaraay: 

i 

•  lapat  Saatnivltyi 

0.2  to  20  V.  RMS  1^*.  0.2  v.  pMk.  d.  C. 

•  tats  TUu  (ar  frtR.)i 


•  Crystal  StaSIIWyi 


•  Pawsr  RassIramaaUi 
•  Asaaaiary  taafcar 

Caaaaatlaati 


•  Olastap  Tiawt 


100,  10,  1  kc, 
100,  10,  1  cps 


1  or  10  cyclat 
of 


1  part  )n  10*  (tamp,  controllad) 


117  a.,  jr  10%,  50-60  cycles.  200  wattt _ 

Extomal  rasat;  ±  100  v.,  5  ma;  -f  290  «.,  25  ma; 
6.3  ».  a.c.,  2  amps;  ground 


Continuously  varlabla  from  .5  to  5  saconds 


* 


*  For  complete  data,  please  request  Bulletin  106 
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y^ECKMAN  INSTRUMENTS  INC. 

/  S200  WRIOHT  AVI.,  RICHMOND,  CALlP. 
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AMBIENT  TEMPERATURE  IN  DEGREES  C 


FIQ.  3 — ^Tamparotura  chort  for  typa 
5131  tuba  3a  poMad  unit  liquid  taui- 
parotura  with  hacrtnra  on  (A),  Ucpiid 
tamparcrtura  wtth  hacrtara  and  plot# 
powar  on  (B),  tamparotnraa  of  tuba  boa# 
with  haotar  on  (C)  and  wUb  haotar  and 
plot#  on  (D) 
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TUNG-SOL  mokM  All-Glon  Scaled  Beam 


Lamps,  Miniature- Lamps,  Si9nal  Flashers,  Fie* 


turc  Tubes,  Radio,  TV  and  Special  Purpose 


Electron  Tubes  and  Semiconductor  Products. 


TUNG-SOL  ELECTRIC  INC 


Newark  4,  N.  J 


Sokt  OfficM:  Atlenie,  Chicago,  Culver  City  (Lei  Angelei) 
Dellei,  Denver,  Detroit,  Newerfc,  Seattle 
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Went  more  intermetion?  Uie  post  card  on  lest  pope. 
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hot  •  •  •  or  cold 


Over  frozen  ice  fields  or  scorching  deserts,  the  delicate 
mechanisms  of  Kollsman  products  must  function  with 
accuracy  and  rugged  dependability. 

^AIRCRAFT  INSTRUMENTS  AND  CONTROLS 
W  OPTICAL  PARTS  AND  DEVICES 
^MINIATURE  AC  MOTORS 
^  RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 

Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal* 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


■LI— RIT,  MW  TRRR  •  RLINaaU.  eAlIPNNIA  •  tWSIRIART  tP  StoMdoMl  MIL  PRtMCTS  CR..  INC. 


FIG.  4 — Comparison  oi  potting  in  two 
diiforsnt  fluids  and  in  still  air 


and  by  the  spring  mounting  at  the 
tube  tops.  This  mounting  does  not 
interfere  with  the  circulation  of  the 
potting  fluid.  Use  of  expansion  de¬ 
vices,  such  as  bellows,  to  limit 
pressure  rise  caused  by  expansion 
of  the  fluid  was  found  unnecessary. 
The  only  requirement  is  the  pro¬ 
vision  of  sufficient  space  within  the 
container  for  expansion  of  the 
liquid.  The  pressure  developed  in 
the  unit  described  at  125  C  ambient 
was  14.3  pounds  per  square  inch 
»age. 

Temperature  measurements  were 
taken  with  the  unit  oriented  .so 
that  the  tube  bases  were  on  top. 
Thermally,  this  is  the  worst  possi¬ 
ble  position,  since  the  hottest  por¬ 
tion  of  the  tubes  used  are  at  their 
bases  in  contact  with  the  upper 
(and  hence  hottest)  layers  of  the 
liquid.  When  the  unit  was  oriented 
differently,  the  temperatures  of  the 
tube  surfaces  were  slightly  lower. 

The  potting  liquid  used  was  Dow- 
Corning  Silicone  DC-200  fluid  of 
100  centistokes  viscosity.  Lower 
viscosities  of  this  fluid  were  not 
used  because  of  the  tendency  to 
thicken  at  high  temperatures  over 
extended  periods  of  time. 

Results  of  operating  tests  made 
with  the  potted  components  are 
summarized  graphically  in  Fig.  3 
and  4.  These  tests  indicate  that 
liquid  potting  is  useful  where  it  is 
necessary  to  keep  the  temperatures 
of  electrical  components  at  safe 
operating  values  while  maintaining 
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Wcatinglioai 


SffTllKR  16 


For  Electronics: 

Faster  Assembly... 
Better  Design 


9-80-Sl 


STROMBERG  CARLSON  COMPANY 

t  otiDM  ROCHfmi  1.  R  Y. 


Why  do  leading  electronic  manufacturers  order 
and  re-order  Simmons*  QUICK-LOCKS  in  quantity? 
For  good  dollar-wise  reasons: 

IN  ASSIMSIV— 

•  No  special  tools  are  needed  for  installation. 

•  Flexible  mounting  takes  care  of  curved  sheets 
and  misalignment. 

•  Various  material  thicknesses  can  be  handled. 

IN  DISICN  — 

•  Initial  loads  taken  by  helical  spring.  Increased 
loads  carried  on  solid  supports. 

•  <X)-deg.  rotation  hw-ks  and  unIo<’ks  fastener. 

•  Stud  is  self-eje«  ting  when  unlocked. 

•  Stud  is  self-aligning.  Makes  mounting  and  de¬ 
mounting  detachable  panels  simple. 

QUICK-LOCK  can  help  reduce  your  assembly  costs 
and  can  add  unusual  advantages  to  your  designs. 
Send  fur  data  and  samples  today. 

SIMMONS  FASTENER  CORPORATION 
1750  No.  Rroadway,  Albany  1,  New  York 


PHILCO  CORPORATION 


wOicd' 

OUAIITT 


r3c««j.S  rSiflttR  CCRPOSATION 


Simmons 


QUICK-LOCK 

UNK-LOCK 

SPRING-LOCK 

ROTO-LOCK 


EMBKSO^^ 
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ELECTRONS  AT  WORK 


(continued) 


components  and  circuits  in  highly 
compact  arrangements.  It  is  also 
noted  that  a  liquid  for  use  in  the 
potted  unit  should  have  low  viscosity, 
high  thermal  conductivity,  low  elec¬ 
trical  conductivity,  low  j>ower  factor, 
be  non-corrosive,  chemically  stable, 
and  have  high  dielectric  strength. 
Liquid  potting  is  especially  valuable 
where  it  is  necessary  to  reduce  the 
size  of  electronic  equipment,  but  is  of 
limited  use  in  reducing  the  weight. 


Stotlonnry  hiitallntflofi,  diroct 
connoctad  drtvo,  for  inipoctlon 
and  lott  of  hlfh  fronwoncy  com* 
pononti  ond  complotod  otiom. 
blloi. 


Stationary  inttallatlan,  2* 

boorinf  coaman  thofi  motor. 
drivo,  for  intpoctlon  and  lott  of 
high  froquoncy  componontt  and 
complotod  aiiombliot. 


Stationary  Inttallatlan,  voo 
boll  drivo,  rotiliont  mevntod  for 
laboratory  h.f.  tott  oqulpmont. 


Vorlobla  fraqaancy  initalla- 
lion  for  rotoorch  tost  work. 


Design  of  Linear-Frequency 
Capacitance  Tuners 


By  Arnold  Newton 

Consultant 
Forest  Hills,  N.  Y. 


Straight-line  tuning  of  a  trans¬ 
mission-line  circuit  requires  a  de¬ 
sign  procedure  which  takes  cogni¬ 
zance  of  the  distributed  nature  of 
the  transmission  line.  In  the  par¬ 
ticular  case  described  here,  a 
shorted  transmission  line  less  than 
a/4  in  length  constitutes  the 
positive  reactance  that  is  resonated 
by  means  of  a  rotary  tuning  capa¬ 
citance. 

The  approach  described  here  rep¬ 
resents  a  second  order  of  approxi¬ 
mation  that  should  offer  a  reason¬ 
able  degree  of  accuracy  in  uhf 
circuit  design.  The  distributed 
nature  of  the  positive  reactance  is 
fully  recognized,  but  the  distributed 
inductance  of  the  capacitor  and  its 
fringe  fields  are  disregarded.  The 
degree  of  accuracy  will  thus  depend 
on  the  size  of  capacitor  plates  rela¬ 
tive  to  X  and  on  the  relative  spacing 
of  plates.  Small  dimensions  will 
generally  result  in  a  higher  degree 
of  accuracy. 

An  approximate  method  is  pre¬ 
sented  for  the  purpose  of  introduc¬ 
ing  the  simple  physical  aspects  of 
the  problem.  However  the  more 
exact  formula  is  easy  to  apply  and 
further  approximations  are  in  most 
cases  unwarranted. 


Get  one  of  these  AMERICAN  ELECTRIC  ''Packaged"  UnitsI 

Whatever  your  ground  power  supply  requirements— standard  or 
special— you  can  get  the  exact  unit  best  suited  to  your  needs  from 
American  Electric.  Tliese  high  frequency  power  supplies  are  built 
with  many  motor-drive  variations.  Units  are  complete  with  d.c. 
exciter-regulators,  ready  to  connect  to  your  60  cycle  mains. 

Exclusive  inductor-alternator  design  eliminates  all  springs,  slip 
rings  and  brushes . . .  maintenance-free  as  its  grease-sealed  ball 
bearings!  Light  in  weight,  compact,  quietl 


Comet  Pmur  Sipiy  for  Eviry  iRstalatioi 

Portable,  temi.portable  or  stationary 
types,  open  models  or  conmietely  enclosed 
for  weather  protection.  Caster  or  pneu¬ 
matic  tire  mounts,  skid  mounts  and  resil¬ 
ient  rubber  mounts  on  staUonary  types. 

Wide  Pr«qu«ncy  Ranges 
Elaad  Eraeaancias  frem  2S0  cyclai  la  2400 
cytlai  (wp  to  4000  ryclai  in  the  lowtr  ralingt). 
Vorlabla  Eraeaonclos  fram  3S0  qtclat  la  1200 
tyclnt  and  12(>0  cyclni  la  2400  qrdtt. 
lacallanl  Valtasa  Rasalatlaai  Siandard 
±  1%  la  oi  low  at  ±  .5%  dapanding  upon 
tkaica  af  drive.  Elntlranic  rngwlolari  or  mag* 
ttolic  omplifiar  rtgulolari  luppliod. 

Motor  Drlvas-Common  ihofl.dirncl  cannnclad, 
Voa  baH  or  potilivt,  no-tlip  lining  ball  lypat. 
VarioMa  tpaad  on  varioMa  fraqwancy  n^alt. 


law  Hormoalc  Cantoat 

last  lhan  2%  on  tingla  phoia. 
lait  lhan  I  %  on  Ihraa  phoia. 

Excaadingly  lew  hornonic  cenlani  raiulli 
diraclly  Iron  allarneler  daiign  wilhoul  vta  el 
fillers. 

Oatpvt  Raagas 

tingle  phoia— ^  KVA  la  15  KVA 
Ihraa  phase- KVA  le  30  KVA 
(eulpvit  wp  le  75  KVA  evailobla  in  elher  aHar* 
noler  datignt.) 

WHATEViR  YOUR  GROUND  POWER 
SUPPLY  REQUIREMENTS 
ASK  American  Electric  for  quolalien 

Engineering  Representativet: 
TRAVCO  ENGINEERING  CO. 

Silver  Spring  IMd.)  •  Chicago 

Now  York  *  Los  Angolos 


Design  Procedure 

A  judicious  procedure  may  start 
with  the  assumption  of  the  mini¬ 
mum  capacitance  C*,,.  There  is 
some  latitude  in  this  choice  and 
a  reasonable  estimate  would  be 
largely  based  on  experience. 

It  is  generally  desirable  to  realize 


Monufarlurort  Alto 
of  Mlnlolvra  A.C. 
(Ail  Praquonclat) 
Elariric  Driva  Molort, 
•lowari  and  Font 
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FROM  FRONT 

for  servicing  or 
plugging  in  re¬ 
placement  spare. 


ADAPTER 


Arrange  Alden  Side  Raib  (1)  and 
Alden  Lock  Frame  (2)  to  suit  your 
chassis.  Alden  Serve-A-Unic  Locks  <  3 ) 
mount  in  your  chassis  to  engage  pre- 

funched  holes  in  Alden  Lock  Frame 
2)  to  pilot,  draw  in,  lock  or  eject. 


SIMPLE 
AS  THIS 


Arrange  Alden  Back 
Connectors  (4)  in 
orderly  row  on 
Alden  Lock  Frame. 
Mount  mating 
Alden  Back  Connec¬ 
tors  on  your  chassis. 


All  you  need  Is  this  simple  Alden  Serve*A*Unit  Kit  — 


0  ALDEN  LOCK  A  ALDEN  SERVE-A  UNIT  LOCKS 
FRAME  Adjustable  to  any  length 


ALDEN  SIDE  RAILS 


ALDEN  BACK  CONNECTOKS 
Keep  leads  spread  out 
in  orderly  accessible  roars 


ANY 

LENGTH 


ALDEN  COMPONENTS 
FOR  PLUG-IN  UNIT 
CONSTRUCTION 


USE  ALOEN’S 
TERMINAL  CARD 
MOUNTING  SYSTEM 


USE  ALDEN 
PLUG-IN  PACKAGES 
AND  BASIC 
CHASSIS 
COMPONENTS 


Mount  verucal 
planes  of  cir¬ 
cuitry  in  Alden 
Basic  Chassis, 
with  Alden 
Back  Connec¬ 
tors  and  Akkm 
Serre  -  A  -  Unit 
Lock  as  above. 


7.piu  9-pin  ll-pin  20'pin 
Package  components  and  matching  sockets. 

HUNDREDS  of  COMBINATIONS  with  these  COMPONENTS 


ALDEN  UNIRACK 


If'j  Qf  simplo  QS  this 


AIMN  "PUM-IITI 

Fuse  bioars — Lite 
glows.  Simple 
unscrew  I -piece 
light-lens  unit  and  , 
blown  fuse  comes  / 
out  with  it.  /  < 


ALDIN  "FANd-ilTI" 

Miniature  indi¬ 
cator  light  with 
unbreakable  1-  n 

piece  light  -  lens  ~  1 

unit  replaceable  ^  ' 

from  front.  /' 


ALDIN 

*  MINI-TIST 
POINT  JACK 

For  checking  crit¬ 
ical  voltagas  froas 
front  of  panel. 


USE  ALDEN 
SENSING 
ELEMENTS 


GET  THE  COMPLETE  STORY  -  REQUEST  "ALDEN  HANDBOOK"  -  SENT  FREE 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Mass- 


TOROIDAL  COILS 


IN  MASS  PRODUCTION 
QUANTITIES 


ILtCTRONS  AT  WORK 


the  maximum  unloaded  Q  for  a 
given  conductor  size.  For  a  cylin¬ 
drical  coaxial  structure,  R,  of  ap¬ 
proximately  77  ohms  is  indicated. 
The  frequency  limits  F,.,.,  and 
the  maximum  angle  of  rotation  are 
the  remaining  parameters. 

From  the  knowledge  of  F,„,  R. 
and  C.i.  the  length  of  line  and  F, 
the  frequency  at  which  the  line  is 
X/4  in  length  can  be  determined. 


2t  F BIkl  CbIb 

Having  determined  the  parameter 
F.,  C  can  be  expressed  as 


For  quality  conscious 
users  lENKURT  supplies  toroidal  coils  of  precise 
inductance  volues.  Distributed  capacitance,  self-resonance 
and  optimum  temperature  stability  are  closely  controlled.  These 
toroidal  coils  can  be  delivered  promptly  in  any  desired  quantities, 
because  ’’Precision  Made”  is  routine  production  at  Lenkurt. 

These  high  standards  were  set  to  meet  exacting  requirements  of 
lenkurt's  line  of  communication  equipment.  Hence  Lenkurt  has  devel¬ 
oped  special  toroidal  winding  and  testing  techniques  to  give  more 
consistent  production  control. 

When  manufacturers  in  critical  fields  like  guided  missiles,  telem 
etry,  radar,  sonar  and  ultra-fidelity  recording  demand 
toroidal  coils  ond  filters  to  meet  the  most  stringent 
requirements,  LENKURT  is  the  place  they  come. 


Submit  your  induftonce  ond  filter  problems 
to  lenkurt  Your  inquiry  will  receive 
prompt  attention 


2rFI{„  tan  yr 


where  C  is  the  value  of  capacitance 
corresponding  to  a  frequency  F. 

The  Approximate  Method 

The  approximate  method  is  based 
on  the  assumption  that  the  capaci¬ 
tor  is  divided  into  a  large  enough 
number  of  segments  to  permit  the 
approximation 


0.112X10-“ 

AC  -  - ^ - p‘A9 

te 

A- 

<9  and  0  are  polar  co-ordinates  in 
inches  and  radians  respectively  and 
D  is  the  spacing  in  inches. 

Let  the  maximum  angle  of  rota¬ 
tion  be  divided  into  a  large  number 
of  equal  parts  and  let  p„C«  and  F, 
represent  the  radius,  capacitance 
and  frequency  at  the  n'‘  segment 
respectively. 

To  a  first  degree  of  approxima¬ 
tion  then  p.  in  a  small  interval  be¬ 
tween  C,.i  and  C,  is 


(1.2XI0')X 
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TRANSISTORS 


hermolically  fMplod 
in  gigis  , 
and  evdcufrtod 

for  complofo  ottoraoco 
of  loop  lifo 
dad  roliabHity 


Recent  developments  have  demonstrated 
that  transistors  must  be  sealed  hermetically 
in  glass  and  evacuated  to  protect  them  froni 
the  effects  of  heat,  humidity,  contamination, 
corrosion. 


The  sub-miniature  bulb, 
flattened,  formed,  con¬ 
stricted  and  tubulated  is 
produced  on  this  Kahle 
machine. 


Only  KAHLE  Equipment  provides  automatic 
means  for  producing  dependable  Transistors 
hermetically  sealed  in  glass  and  evacuated . . . 
at  high  production ...  at  low  cost . . .  and  in 
sub-miniature  dimensions. 


Kahle  also  produces  the 
automatic  Sealing  imd 
Exhaust  Equipm^t  sia 
well  as  the  mtomaiic 
Elding  Equipn^^ 
for  producing 
the  transi^os 


The  sub-miniature  button 
stem  is  produced  on  this 
Kahle  machine. 


On  ail  crystal  orders  of  less  than 
five  units  of  any  one  frequency  in 
the  range  1500  KC  to  15000  KC. 


All  units  in  standard  type  HC-6  hermetically 
sealed  holder.  Pin  spacing  .486  inches.  Pin 
diameter  .050  inches.  Either  .095  or  .125  pin 
diameters  supplied  on  request.  All  Crystals 
calibrated  to  .0025%  or  better  of  specified 
frequency  into  a  32  mmf  load  unless  other¬ 
wise  ordered. 

QUALITY  •  SPEED 

for  complete  details  and  prices 
write  . .  .  wire  ...  or  phone  .  .  . 

International  Crystal  Mfg.  G>. 

18  North  Lee,  Oklahoma  City,  Okla.  Phone  F05-1165 
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rotation  can  be  expressed  by  the 
simple  equation 

F^F^-kB  where  ik-  ~ 


B„ 

-  3  X  10» 


-le^ 


Ca,u  -  0.5  X  10->» 
de  2t«o  ^ 


{Fn^  -  key  tan  {F^  -  kB) 

-2~  "jF  2F  ~ 


-  kB)  tan*  -  kB) 


I'kd 

1.2  X  10*^-^ 

mu 

kB)  tan 

T 

2Fo 

mu  ' 

-  kB) 

2r; 

(F-«- 

kB) 

^  2Fo 

X 

(^DIU 

kB)  sec* 

w 

2Fo 

mu  ' 

-  kB) 

The  expression  of  9  versus  0  thus 
derived  applies  to  a  set  of  two 
capacitor  plates.  Of  course,  as  the 
number  of  plates  is  increased,  the 
required  geometry  is  not  changed. 
It  is  only  necessary  to  multiply  p 
by  an  appropriate  constant. 

As  a  specific  example  let  it  be 
required  to  design  a  capacitor  for 
the  uhf  band  480-890  me  using 
the  following  constants:  R,  =  77 
ohms,  D  =  3  X  10**,  0.„  =  it,  C.i, 
=  0.6  X  10*“  farads 


X  8.9  X  lO* 


Un-»  : 


10* 


2t  X  8.9  X  0.5  X  77 
1.33  X  10» 


0.91 


1.48  X  10» 


The  length  of  the  line  is  approxi¬ 
mately  2  inches 

Jfc  -  1.3  X  10* 

_  ^7  ^0» _ 

“  (9  -  l.“3S)lCrun0.1  (9  -  1.3«)^ 

VuS  0.r(9^W+^0.f(9-i.3S)^S«I^ 


The  maximum  radius  for  p. 
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Sove  Money,  Moinfenonce  and  Man-hours! 

GET  YOUR  rn  FROM  AC 


In  Conorfo:  Federal  Electric  Manufacturing  Campony,  ltd.,  Montreal,  P.  Q. 
Ejiport  Diitributors:  International  Standard  Electric  Carp.,  60  Irood  St.,  N.  Y. 


with  dependable,  long-life 

Federal 

SELENIUM 

RECTIFIER 

Power-Converting 

EQUIPMENTS 


IF  thp  DC  output  you  noo4  is  not  llstorf 
in  Fodoroi's  iino  of  stnndord  powor 
tuppiy  oquipmont,  Fodorni  wiii  dosipn 
and  buiid  to  moot  your  tpocifk  ro« 
quiromonts. 

Toii  us  tho  rating  you  nood  . . .  writo 
today  ta  Dopt.  C-213. 

"AMIKICA'S  FItST  AND  LAKOIST 
MANUFACTUAn  OF  ULINNIM  MCTIFIR*'* 


Federal 

Telephone  and  Radio  Corporation 

StUNIUM-INTEUN  DIVISION,  100  KINGSIANO  ROAD,  ClIFTON  N  J 


costly,  bulky,  moving  equipment  to  buy 
...  no  expendable  parts  to  replace  fre¬ 
quently  . . .  virtually  no  maintenance!  No  wonder 
Federal’s  compact,  rugged,  always-dependable 
Selenium  Rectifier  Equipments  are  the  growing 
answer  to  DC  output  requirements ...  for  indus¬ 
trial  power,  battery  charging  and  hundreds  of  other 
DC  applications. 

Federal  Equipments  are  ready  to  connect  to  your 
AC  source  . . .  ready  to  deliver  uninterrupted  DC 
power  wherever  you  need  it  and  whenever  you 
need  it! 

Powered  by  Federal’s  completely  inert  selenium 
rectifiers,  the  life  of  Federal  Equipments  is  praai- 
cally  unlimited.  All  are  conservatively  rated...  with 
a  wide  margin  of  safety  to  withstand  momentary 
heavy  overloads. 
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Wont  mors  information?  Use  post  cord  on  last  pogo. 
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VOLTS 


range  from  I  O'*  to  10'**  ampere.  Uses  in¬ 
clude  meaturing  capacitor  and  insulation  leak- 
ages,  currents  in  photocells,  ion  chambers, 
and  vacuum-tube  grids. 

Voltmf,  RMiatonc*,  Cwpocitowf  emd 
Statit  ehmrf»i  are  also  easily  measured  by 
the  Kcithley  Elccuometer  and  accessory  e<)uip- 
ment.  For  complete  literature,  write— 


Quick  way 
to  measure 
low  (urreuts 


Here’s  •  tim^e  wey  to  measure  currents 
down  to  10'**  ampere.  A  Keithley  Electro¬ 
meter  and  Shunt  give  fast  results,  accurate  to 
within  3%. 

The  Keithley  Vacuum  Tube  Electrometer  is  a 
compact  vacuum  tube  voltmeter  with  an  in¬ 
put  impedance  greater  than  10'*  ohms.  It  it 
quickly  converted  to  a  highly  sensitive  direct- 
reading  micromicroammeter  by  clipping  an 
accessory  shunt  over  the  high  terminal,  when 
an  ammeter  drop  of  0.)  volt  it  available,  the 
Electrometer  outperforms  wall  galvanometers 
in  speed  and  sensitivity. 


ELECTRONS  AT  WORK  (ceatiaiicO) 

_  n  «>/6.'57  +70.5330  .^0^ 

“  6:57 

•■1.1  incliea 

Since  the  results  obtained  are  in¬ 
consistent  with  the  original  as¬ 
sumption  of  small  dimensions  rela¬ 
tive  to  ).,  it  becomes  necessary  to 
revise  the  design.  It  is  impractical 
to  reduce  the  spacing  significantly. 
So  the  number  of  capacitor  seg¬ 
ments  may  be  increased  to  obtain 
the  desired  dimensions.  Increasing 
the  number  of  segments  by  a  factor 

n,  p  is  reduced  by  a  factor  -  W 
■vn 

It  will  be  found  in  practice  that 
after  having  arrived  at  a  certain 
design  it  is  frequently  impossible 
to  realize  the  postulated  Cmi..  It  is 
then  necessary  to  base  the  new 
design  on  the  value  of  meas¬ 
ured  on  the  first  model.  A  succes¬ 
sion  of  such  steps  may  be  required 
before  a  final  design  is  evolved. 

The  assistance  of  Samuel  Hopfer 
and  Samuel  Rubin  of  the  Polytech¬ 
nic  Research  and  Development  Co. 
in  proofreading  the  manuscript  is 
gratefully  acknowledged. 


Oscillator  for  Comparison 
Measurement  of  Power  Fre¬ 
quencies 

By  Attie  L.  Betts 

Aaaociaie  Profeaaor  of  Electrical 
Knaineerinff 

Oklahoma  Inatitute  of  Technology 
Stillwater,  Okla. 

To  ELIMINATE  SOME  of  the  disad¬ 
vantages  found  in  other  methods 
of  measuring  frequency  varia¬ 
tion,  a  typical  audio-frequency 
oscillator  circuit  has  been  modified 
especially  for  the  purpose  of  de¬ 
termining  the  frequency  of  the 


rm/ON  GAUGES 


most  advanced 
most  precise 
easiest  to  read 

Preset  the  gauge  to  the  required 
tension,  in  grams.  Press  the  op¬ 
erating  strip  against  the  point  at 
which  tension  or  opposing  force 
is  to  be  tested.  Simultaneous 
movement  of  both  the  strip  and 
the  resisting  element  indicates 
that  the  opposing  force  equals  the 
gauge  tension.  Attention  is  con¬ 
centrated  on  one  point  only  — 
movement  at  the  point  of  contact. 

•  Tensions  from  4  to  2500 
grams,  in  six  ranges. 

•  Precision  calibration,  with 
adjustable  zero  correction. 

•  Easiest  to  use  —  simple,  re¬ 
liable,  and  convenient. 

Made  by  The  General  Electric 
Company  Limited  of  England, 
these  are  the  most  advanced 
gauges  of  their  kind  in  the  w'orld. 

WRITE  TODAY  FOR  FREE  ILLUSTRATED 
CATALOG  AND  COMKETE  MICE  LIST 


FIG.  1 — Circuit  oi  comporiaon  oacUlalor 
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KEITHLEY  INSTRUMENTS 

3t6$  CornoQit  Avonv* 
Cloveland  15.  Ohio 
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IN  LABORATORIES  throughout  the  electronic  field,  the  Varian  X-13 
Klystron  is  widely  used  as  a  general-purpose  x-band  signal 
source.  In  the  typical  setup  above  (checking  load  reflection), 
note  the  compactness,  the  convenience  of  connection,  and  the 
way  the  tube  bolts  directly  to  the  waveguide. 


■  SOURCE 


OUTPUT  POWER  typically  reaches  half  a  watt  at  center  frequency 
and  exceeds  150  milliwatts  over  the  full  frequency  range  8.2  to 
12.4  kmc.  The  X-13  exhibits  extremely  low  microphonic  levels 
and  operates  directly  into  matched  waveguide.  Tuning  is  done 
with  a  single  control.  The  tube  is  air  cooled  and  has  clearance 
dimensions  of  41^  by  2V^  by  2i/^  in.,  weight  of  only  6  oz. 


I 


j  Varian  X-13 


Typical  Power  Output  -  Varian  X-13  Klystron 
(Beam  Voltage,  5(X)  v) 


rMiaucNCT'RMC 

OTHER  VARIAN  KLYSTRONS  extend  and  expand  the  functions  of  the 
X-13.  An  extensive  line  of  tubes  with  designs  based  on  that  of 
the  X-13  offers  a  wide  selection  of  output  powers,  types  of  tun¬ 
ing  devices  and  terminations,  as  well  as  capabilities  for  with¬ 
standing  vibration  and  shock  ranging  far  beyond  30  times 
gravity. 


SEND  FOR  DATA  on  these  or  other  klystrons  from  the  extensive  Varian 
line,  many  of  which  are  necessarily  unpublicized.  You  are  in¬ 
vited  to  submit  your  microwave  problems  to  the  Varian  applica¬ 
tion-engineering  group  for  recommendations. 


*  Trade  Maik 


VARIAN  associatas 
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Advancrmenls  in  thr 
fields  of  wave 
propagation, 
translation  of 
Information, 
communication  theipry, 
circuit  techniques 
and  equipment 
miniaturization  have 
created  a  number  of 
new  openings  for 
qualified  engineers  In 
the  Hughes  Advanced 
Electronics 
Laboratory, 


TNE  COMPANY 

Hughes  Research  and  De¬ 
velopment  Laboratories, 
located  in  Southern  Cali¬ 
fornia,  form  one  of  the 
nation's  leading  electron¬ 
ics  organizations.  The  per¬ 
sonnel  are  presently  en¬ 
gaged  in  the  development 
and  production  of  ad¬ 
vanced  electronics  systems 
and  devices. 

AREAS  OF  WORN 

The  communication  group 
is  concerned  with  the  de¬ 
sign  and  development  of 
unique  radio  communica¬ 
tion  systems  and  with  ex¬ 
ploiting  new  radio  com¬ 
munication  techniques. 
Specialists  in  propagation 
phenomena,  antenna  sys¬ 


tems,  network  theory, 
magnetic  recording,  wide¬ 
band  amplification,  and 
intricate  electromechani¬ 
cal  devices  are  active  in 
this  program. 

TNE  FUTURE 

Engineers  who  enjoy  a 
variety  of  problems  re¬ 
quiring  originality  and 
ingenuity  find  the  proper 
environment  for  personal 
advancement  in  these  ac¬ 
tivity  areas.  Widespread 
future  application  of  ad¬ 
vanced  communication 
techniques  will  enable  the 
Hughes  engineer  to  take 
full  advantage  of  his  ex¬ 
perience  as  the  Company 
expands  commercially. 


How  to  apply 


Write  today,  giving  details  of 
qualifications  and  experience. 
Assurance  Is  required  that  re¬ 
location  of  the  applicant  will 
not  cause  disruption  of  an  ur¬ 
gent  military  protect. 


Hughes 


RESEARCH  AND  DEVELOPMENT  LADORATORIES 


Scientific 

and 

Engineering 

Staff 


.J_. 


CULVER  CITY, 
LOS  ANGELES 
COUNTY, 
CALIFORNIA 


tLCCTRONS  AT  WORK  (continual) 

power  source  by  comparison  tech¬ 
niques,  The  oscillator  is  of  simple 
construction,  easy  to  use,  econom¬ 
ical  in  coat  and  yet  capable 
of  measuring  the  frequency  to 
1/1,000  cycle  per  second.  The 
schematic  diagram  of  the  oscillator 
circuit  is  shown  in  Fig.  1.  This  is  a 
modification  of  the  resistance-ca¬ 
pacitance  oscillator  circuit.*  The 
frequency  controlling  elements  are 
Rst  C„  R.,,  and  C,  and  the  operating 
frequency  is 

_  1  _ 

^  ~2w  VwifiYCiCi 

The  theory  of  operation  of  the 
conventional  resistance-capacitance 
oscillator  is  given  by  many  texts  in 
the  electronic  field,*'  ’■  *•  *  and  Sulzer* 
has  listed  several  variations  of  the 
oscillator.  However,  the  circuit 
shown  in  Fig.  1  deviates  from  the 
conventional  sufficiently  to  warrant 
an  explanation.  The  oscillator  is 
composed  of  a  double-triode  6SN7 
connected  so  that  half  the  tube  func¬ 
tions  as  a  cathode  follower  in  the 
feed-back  loop  to  drive  the  other 
half  as  a  cathode-driven  amplifier. 
The  output  of  the  amplifying  half 
of  the  6SN7  is  applied  to  the  re¬ 
sistance-capacitance  network  com¬ 
posed  of  Ri,  R„  Cl  and  C„  and  the 
feedback  voltage  obtained  from 
across  the  parallel  branch  RjC,  is 
used  to  drive  the  cathode  follower 
half  of  the  6SN7. 

The  frequency  of  the  oscillator  is 
determined  by  the  phase  shifting 
action  of  the  R-C  network.  The 
components  of  this  network  were 
chosen  so  that  the  temperature  coef¬ 
ficients  were  as  low  as  could  be 
readly  obtained.  Accuracy  of  fre¬ 
quency  adjustment  was  obtained 
by  using  components  of  fixed  value 
except  for  a  small  portion  of  C,  and 


FIG.  2 — Arrongemant  for  calibrating 
oscillator 
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Hughes 

Diodes 

are 

FUSION 

SEALED 

IN 

GLASS 

for  electrical 
stability 


GLASS-TO-METAi.  fusion  sealing  for  electrical 
stability  is  an  exclusive  feature  of  Hughes 
Germanium  Diodes.  The  final  seal  in  pre¬ 
cision  assembly  operations  is  made  at  a  tem¬ 
perature  exceeding  700®  C. 

Proved  in  billions  of  vacuum  tubes,  the 
glass-to-metal  seal  has  been  incorporated  to 
full  advantage  in  diode  manufacture  for  the 
first  time  by  the  Hughes-developed  process  of 
fusion  sealing.  The  result  is  a  unique  germa¬ 
nium  diode  whose  elements  are  encased  in  a 
rigid  one-piece  glass  envelope,  which  assures 
permanent  freedom  from  moisture  penetration. 

The  Hughe*  Germanium  Diode  employs  no 
wax  or  solder,  and  has  no  mechanical  joints 
or  pressed-in  parts  to  shift  position. 

Each  Hughes  Diode  is  humidity-cycled. 

Each  Hughes  Diode  is  temperaturc-cyclcd. 

Each  Hughes  Diode  is  JAN  shock-tested. 

Recently  announced  new  High-Conduc¬ 
tance  diodes,  created  by  Hughes  Research  and 
Development  Laboratories,  set  new  standards 
of  diode  conductance.  Characteristics  of  these 
high-conductance  diode  types,  indicated  in  red, 
are  shown  in  the  table  below. 

Hughes  Germanium  Diode*  have  proved  con¬ 
sistently  able  to  meet  exacting  requirements  in 
airborne  electronic  equipment  for  navigation, 
fire  control  and  guided  missiles. 

Volume  orders  for  most  types  of  Hughes 
Diodes  can  be  filled  from  stock.  Diodes  are 
also  tested  to  special  specifications,  including 
high-temperature  electrical  requirements. 


HUGHES  GERMANIUM  OlOOE  ELECTRICAL  SPECIFICATIONS  AT  25*  C. 


*Thtt  volUg*  It  which  dynamic  rMittanc*  Is  Mro  undsr  tpcciflcd  eonditlont.  Each  HufhM  Oiodd  I* 
Mbisctsd  10  •  veitog*  rMng  linoorly  at  90  »olta  par  aaeond. 

**Fonna(ty  1N09A.  fFormacty  1N70A  tFormarty  INSIA.  New  lypts  in  rad. 
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Cf  This  portion  of  the  capacitors 
was  chosen  to  give  the  oscillator  a 
frequency  range  of  from  69  to  61 
cycles  per  second  for  the  limits  of 
the  variable  components.  The  vari¬ 
able  components  of  the  capacitors 
are  tuned  by  means  of  a  2,500-di- 
vision  antibacklash  vernier  dial 
thus  making  each  dial  division 
change  the  operating  frequency  ap¬ 
proximately  2/2,600  cycle  per  sec¬ 
ond. 

The  common  cathode  resistor,  /i,, 
is  composed  of  two  tungsten-fila¬ 
ment  lamps  and  acts  as  an  auto¬ 
matic  degeneration  control  in  the 
feedback  loop.  This  degeneration 
is  accomplished  by  the  resistance- 
temperature  characteristic  of  the 
tungsten.  The  plate  load  resistor  of 
the  amplifying  half  of  the  6SN7 
was  kept  small  to  minimize  the 
effect  of  the  load  and  to  decrease 
the  harmonic  content  of  the  output. 
The  effects  of  loading  on  the  oscil¬ 
lator  was  further  minimized  by  the 
cathode  follower  6C5. 

The  output  signal  is  obtained 
from  the  cathode  pin  of  the  6C6. 
The  input  impedance  of  the  6C5  is 
given  by  Ryder’  as  Z  i,  =  l/ywCi, 
where  C„  =  C„  +  (1  —  A). 

This  shows  that  regardless  of  the 
load  placed  on  the  6C5  the  effect 
reflected  back  to  the  oscillator  is 
minimized. 

The  oscillator  was  calibrated  by 
using  the  output  signal  to  drive  a 
synchronous  clock  through  an  am¬ 
plifier  and  the  clock  was  checked 
against  the  time  signals  of  the  Bu¬ 
reau  of  Standards  at  one  hour  in¬ 
tervals.  Reasonable  care  allowed 
the  elapsed  indicated  time  of  the 
clock  to  be  checked  to  the  nearest 
second.  Since  this  would  represent 
an  accuracy  of  one  part  in  3,600, 
the  accuracy  of  the  calibration  was 
1/3,600  X  100  or  0.0278  per  cent. 

If  the  time  interval  used  in  the 
calibration  had  been  extended,  the 
accuracy  would  have  increased  ac¬ 
cordingly.  It  was  possible  to  repeat 
the  calibration  readings  to  the  near¬ 
est  second  even  after  considerable 
time  had  elapsed.  The  short-time 
accuracy  of  the  oscillator  was 
checked  by  operating  against  a 
Western  Electric  6010B  oscillator. 
When  the  two  instruments  were 
I  compared  with  an  oscilloscope,  a 
maximum  drift  of  one-half  cycle 


yHOOlROOMS  OP  THE  SKY 

The  world-famous  “Link  Trainer”  of  years  ago  simulated  the  very 
simple  flight  conditions  of  early  aircraft.  Yet  it  established  the  e8f<*n- 
tial  principle  of  a  down-to-earth  schoolroom  where  actual  flight  condi¬ 
tions  are  exactly  duplicated  ...  a  principle  that  slashed  the  cost  of 
training,  in  time  and  money. 

Today’s  Link  Electronic  Equipment  improves  upon  the  early  Link 
Trainers  in  this  principle  . . .  much  as  a  postgraduate  lecture  room  has 
advanced  from  the  Little  Red  Schoolhouse.  This  complex  equipment 
simulates  the  infinitely  complex  conditions  of  near-sonic  and  super¬ 
sonic  jet  aircraft ...  a//  conditions  and  all  factors  influencing  them, 
from  take-off  to  flight  to  refueling,  navigation  and  landing,  and  it 
does  all  this  electronically. 

All  Electronic  Trainers  of  today  utilize  Link  basic  patents  on  flight 
simulators.  These  complex  “schoolrooms”  enable  the  pilot  to  solve  on 
the  ground  the  innumerable  problems  he  will  later  face  in  the  sky. 


UNK  invites  employment  applications  from  engineers  and  draftsmen. 
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Your  inquiries 
are  invited... by 


THE  NEW  SOURCE  OF  TRANSISTORS 


If  you  are  planning  or  producing  products  in 

the  electronic  field,  which  require  the  use  of 
vacuum  tubes,  there  is  great  promise  that 
production  costs  and  unit  size  can  be  materially 
reduced  by  the  utilization  of  the  new 
Germanium  transistors.  Hydro-Aire  will  soon 
be  producing  the  new  contact  type  transistors 
in  large  quantities  ready  for  immediate  delivery. 
Features  of  these  new  transistors  include  a 
hermetically  sealed  case  and  a  unique 
arrangement  of  the  contact  wires.  Hydro-Aire’s 
Electronic  Research  and  Development  Section 

is  also  working  on  transistor  applications  for 
the  aircraft  industry  as  well  as  the  commercial 
field... and  would  appreciate  the  opportunity 
of  working  with  you  in  adapting  transistors 
to  your  particular  products. 

Write  today  for  complete  information. 

DEPT.-E-6 


SUBSIDIARY  OF  CRANE  CO. 
Burbank,  California 
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Tk*  famans  Magnacardort— 
Itandard  nf  traadcaslnrs 


Dopl.  E-t  •  as  W.  Ohio  Sirool  •  Chicago  10,  lllineit 


Powgr  output  oi  out  cuiront  S>kw  uhl 
traugmittor  con  bo  oloppod  up  to  ollhor 
25  or  20  kw.  doponding  on  Iho  chonuoL 
with  tUo  BCA  uhi  conuortlon  ompUfior. 
Tho  oquipnont  conaiota  oi  aural  and 
▼iauol  powor  ampUiior  and  blowor 
units,  aural  and  tUuoI  powor  supply 
and  flltor  units,  aural  and  uisuol  con¬ 
trol  units.  Tostlgiol  sido-band  liltor  and 
othor  accossorios 
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ELECTRONIC  ENGINEERS 

Dosignod  with  your  noods  in  mind  . . .  o  profotsional  portoblo  rooordor 
and  ompliflor  in  o  single  cose.  Eosior  to  hondlo,  lightwoight.  rvggodty 
constructod  to  toko  Iho  most  difficult  remotos,  tho  Voyogor  insuros  porfoct 
recording  in  field  or  engineering  laboratory. 

Professional  Quality— Frequency  response  up  to  +2db  from  50  to 
1 5,000  cycles  per  sec  at  1 5  in.  per  sec  tope 
speed.  The  amplifier  has  bridging  input  and  one 
low  impedance  mike  input  with  600  ohm  bal¬ 
anced  output.  Switch  for  2-speed  equolization 
{7W  and  15')  and  headphone  monitor  jock 
on  front. 

lory  wider  ">ecerder,‘*er  %er0e  <tegeiciird,  be 


ELECTRONS  AT  WORK  (ceetiniwd) 

over  a  five-minute  period  was  ob¬ 
served.  A  block  diagram  of  the  con¬ 
nections  used  for  calibration  is 
shown  in  Fig.  2. 

To  use  the  instrument  to  meas¬ 
ure  frequency,  the  output  of  the 
oscillator  is  connected  to  the  verti¬ 
cal  amplifier  of  an  oscilloscope  and 
the  power  source  is  connected  to  the 
horizontal  amplifier.  The  dial  of 
the  oscillator  is  adjusted  until 
the  trace  on  the  screen  of  the  oscil¬ 
loscope  is  stationary.  The  calibra¬ 
tion  curve  will  then  give  the  fre¬ 
quency  corresponding  to  the  dial 
reading. 

If  the  signal  is  adjusted  so  that 
the  trace  on  the  oscilloscope  is  a 
straight  line,  the  visual  accuracy 
of  the  measurement  will  depend  on 
the  focus  limitations  of  the  oscil¬ 
loscope.  When  a  sharp  image  on 
the  oscilloscope  is  used,  a  drift  of 
one  degree  becomes  apparent  in 
the  thickening  of  the  trace  with  the 
straight  line  adjustment. 
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Stability-Long  Life-Uniform  Characteristics 
in  TRANSISTORS  and  DIODES 


Germanium  Transistors 


Unequalled  in  performance  and 
dependability.  Point  contact  type  can 
be  made  with  characteristics  to  meet 
your  special  requirements. 


Junction  Transistors 


Point  Contact  Transistors 


PN  and  NPN 
Photo  Transistors 
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'efmanium  Diodes 


Transistor  Products,  Inc.  Diodes,  the 
smallest  germanium  diodes  made,  exhibit 
more  uniform  characteristics,  higher 
T  forward  currents,  low  recovery  time,  superior 
high  frequency  characteristics— offer  many 
advantages  for  a  great  variety  of  applications. 

uwii/uWc— Junction  Diodes 
(encapsulated  in  black  plastic  case)  and 
Hermetically  Sealed  Diodes  that  can  be 
engineered  to  customer  specifications. 

TratiHistnr  Test  Set 

A  precision  laboratory  instrument  for  testing  the  small 
signal  behavior  of  all  point  contact  and  junction  transistors. 

Purposely  designed  with  great  flexibility  to  insure  continued 
usefulness  with  new  types  of  transistors  yet  to  be  developed. 


tVnte  Dept.  E6  today  for  descriptive  literature 

Transistor  Products, inc 
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uhf  aalactor.  Oparotor  la  inaarting  ra- 
alalor  laod  in  tiny  punchad  alot  ior 
grounding  to  choaaia.  Simpla  wood  iig 
aupporta  choaaia  during  aaaambly  work 


UHF  Chassis  Slots 

Punched  sluts  in  the  chassis  side 
walls  of  a  new  one-channel  uhf 
television  selector  serve  a  number 
of  different  purjtoses  in  connection 
with  production-line  assembly.  Two 
of  the  slots  are  precisely  dimen¬ 
sioned  to  serve  as  exits  for  two 
300-ohm  transmission  lines.  A 
larger  slot  serves  as  a  mechanical 
support  for  a  printed  input  filter 
strip;  this  strip  also  contains  a 
slot,  and  the  two  slota  mesh  at  right 
angles  when  the  strip  is  in  place. 

Smaller  slots,  just  large  enough 
for  leads,  serve  as  a  quick  and  sim¬ 
ple  means  of  grounding  resistors 
and  other  components  to  the  chas¬ 
sis. 


Drawing  Integral  Eyelets  on  Tube  Sockets 


A  NEWLY  developed  die  having 
twelve  working  stations  draws  eye¬ 
lets  on  metal  saddles  for  tube  sock¬ 
ets,  eliminating  the  need  for  sepa¬ 
rate  individual  mounting  rivets  and 
punched  holes.  I'lic  die  is  used  in 
a  35-ton  press  operating  at  120 
strokes  per  minute,  hence  can  turn 
out  7,200  saddles  an  hour. 

The  first  two  operations  are  trim¬ 
ming  and  blanking  of  the  0.014-inch 
cadmium-plated  cold-rolled  steel 


strip  that  is  automatically  fed  into 
the  machine.  The  cup  for  the  pla.s- 
tic  socket  is  drawn  next,  and  wings 
are  bent  up  to  gather  material  for 
the  eyelets.  Three  draws  are  then 
made  on  the  eyelets,  followed  by  a 
piercing  operation,  a  final  draw,  and 
sizing  of  the  eyelets.  The  center  of 
the  cup  is  then  pierced  out  and  the 
finished  saddle  is  blanked  from  the 
strip. 

When  crimped  to  its  plastic 


Top  and  bottom  dio*  ior  producing  intogrol-oyoUt  taddloa  for  tub*  sockots. 
Aligning  pIna  on  uppor  dia.  aurroundad  by  ball  baaringa.  allda  up  and  down  In 
mating  cyllndara  oi  lowar  dia.  Blank  atrip  atock  antara  at  right,  and  iinlahad 
aaddlaa  ora  ajactad  at  lalL  oa  indlcotad  by  atrip  ahown  balow 
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t  it  tv^rK 


Near-sighted  or  not,  our  snake  charmer 
friend  should  know  he  can  get  more  out  of  a 
wire  if  it  has  a  well  soldered  connection. 
How  do  we  know  that?  Well,  making  the  right 
kind  of  flux  core  solder  for  every  application 
has  been  Kester’s  sole  business  for  more  than  50 
years.  There’s  no  mystery  about  Kester  Solder, 
no  secret  ingredients  either.  With  Kester, 
quality  is  the  paramount  feature . . . 
the  same  today  as  it’s  always  been. 


TRIPLE-PLAY  I  K»st»r  "44”  Rtsin  . . .  "Resin-Fivt"  . . . 
Platlic  Ro%in-Cort  Sold»r  . . .  your  best  bolt . . . 
with  exact  core  sue  or  flux-conlent  and  alloy 
"tailored"  to  your  requirements. 


4204  WRIGHTWOOD  AVENUE,  CHICAGO  39,  ILLINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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socket  at  another  work  position, 
a  socket  is  obtained  that  can  be 
securely  fastened  to  a  chassis  with¬ 
out  rivet  feed  problems.  Overall 
cost  is  appreciably  less  than  for  a 
comparable  assembly  having  cap¬ 
tive  rivets,  hence  the  integral  eye¬ 
let  technique  offers  promise  for  new 
mechanized  production  techniques. 


DimeiMloM  oi  ilnUh^d  taddU  hoTlnq 
Integral  •yeUl* 


Interchangeable  die  sections  and 
open  stations  make  the  die  flexible 
for  production  of  different  types  of 
similar  saddles  for  tube  sockets. 
Spring-loaded  pads  keep  the  strip 
flat  as  it  passes  through  the  press, 
preventing  damage  to  drawn  eye¬ 
lets.  This  new  machine  tool  tech¬ 
nique  is  speeding  up  press  work  on 
tube  parts  at  Sylvania’s  Emporium, 
Pa.  plant. 


Using  Refrigerator  as  Oven 

Installation  of  appropriate  heat¬ 
ing  units  in  an  ordinary  electric 
refrigerator  converts  it  into  a 
handy  low-cost  oven  for  baking  out 
electronic  components.  The  refrig¬ 
erator  can  be  an  inexpensive  second¬ 
hand  unit  in  which  the  cooling 
mcehanism  has  failed.  The  cooling 
coils  can  be  removed  to  get  addi¬ 
tional  space  inside. 


Climbing  Flux 

The  extra-active  noncorrosive 
liquid  flux  used  in  connection  with 
some  dip-soldering  operations  will 
not  stay  in  an  open  container,  hence 
stoppers  or  corks  should  always  be 
replaced  after  removing  part  of  the 
contents.  If  not  done,  the  liquid 
will  at  times  climb  right  up  the  in¬ 
side  of  the  bottle  and  creep  out  over 
the  top. 


Producing  Circuits  with  Molten  Metal  Spray 


ExamplM  of  Iho  throo  ma}or  stops  in  producing  circuit  wiring  by  motallising.  Loft — 
adhosiTO  mask  oppliod  to  dioloctric  panol  aitor  insortion  oi  oyolots.  Contor — oppoor- 
anco  oi  maskod  panol  aitor  motallising.  Right — complotod  ompliiior  unit  aitor 
stripping  oi  mask,  assombly  of  compononts  and  mounting 


A  MASS-PRODUCTION  process  for 
forming  electrical  circuits  involves 
spraying  molten  copper,  aluminum 
or  silver  on  the  parts  through  spe¬ 
cial  masks.  As  developed  by  Spray- 
wire  Laboratories,  Inc.,  Minne¬ 
apolis,  Minn.,  the  process  starts 
with  cutting  a  stencil  coinciding 
with  the  wiring  design  to  be  pro¬ 
duced.  This  stencil  is  applied  to  a 
dielectric  panel  and  sandblasted  to 
form  grooves  along  the  desired  wir¬ 
ing  location.  Molten  metal  is 
sprayed  through  the  stencil  into 
these  grooves  with  a  standard 
Metco  metallizing  gun,  and  the 
stencil  is  removed  to  complete  the 
process. 

The  stencils  are  made  from  a 
special  masking  tape  developed  for 
the  Spraywiring  process  by  Minne¬ 
sota  Mining  &  Mfg.  Co.  The  tape  is 
adhesive  on  one  side,  and  has  a  suffi¬ 
ciently  hard  surface  to  withstand 
the  effects  of  sandblasting  and 


metallizing.  Each  .stencil  is  used 
only  once,  but  cost  can  be  held  down 
in  production  by  die-cutting  the 
stencils  in  continuous  strips. 

If  feed-through  eyelets  are  ap¬ 
plied  to  the  panel  beforehand,  com¬ 
ponents  can  be  assembled  before 
the  .sandblasting  operation.  The 
leads  exposed  on  the  wiring  side 
will  then  be  .sandblasted  along  with 
the  eyelets  and  grooves,  and  the 
metallizing  operation  will  produce 
permanent  joints.  This  eliminates 
the  need  for  soldering. 

In  a  somewhat  different  applica¬ 
tion  of  metallizing  for  conduction 
at  the  Friez  Instrument  Division  of 
Bendix  Aviation  Corp.,  the  ends  of 
ceramic  resistors  for  temperature 
control  units  are  copper-coated  with 
a  metallizing  gun  so  that  leads  may 
be  soldered  on.  Here  it  is  necessary 
to  hold  the  preliminary  sandblast¬ 
ing  and  the  metallizing  to  close 
tolerances  in  order  not  to  disturb 


Setup  ior  tproylng  molten  copper  on  enda  oi  rototing  reaistora.  Gear  drivee  for 
the  reelstors  are  under  the  metal  houaing 
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As  a  result  of  increased  manufacturing  facilities 
Condenser  Products  Company  now  offers  for  the  first  time 


PLASTIMIKE  andGLASSMIKE  Jr. 
CAPACITORS 


DESIGNED  AND  PRICED  FOR  THE  QUANTITY  PRODUCTION 
RADIO  AND  TV  CAPACITOR  MARKETS 


GLASSMIKE  Jr.  SPECIFICATIONS 

VOLTAGE 

CAPACITANCE 

400  V. 

.OH  to  1.0  f 

600  V. 

.OOOHto  1.0  f 

1000  V. 

.001  f  to  .If 

PLASTIMIKE  SPECIFICATIONS 

VOLTAGE 

CAPACITANCE 

400  V. 

.01  ftol.Of 

600  V. 

.001  ftol.Of 

1500  V. 

.001  f  to  .05  f 

CP’s  industry-recognized  design  and  production  skills,  gained  in  war 
and  defense  production,  plus  a  large  increase  in  manufacturing  facili¬ 
ties,  enable  “CP”  for  the  first  time  in  twelve  years  to  offer  quality 
capacitors  to  the  commercial  market  at  competitive  prices.  CP’s  repu¬ 
tation  guarantees  that  for  Radio  and  TV  purposes  the  Plastimike  and 
Glassmike  Jr.  are  the  highest  quality  in  the  market. 


MAMUrACTUlIRS 

Claumiht  Capatitati 
PUitiem  Capadton 
myolt  Patter  Sapplut 
Palm  Faraumg  Netmtrkt 


C^ndentter  ^ roduet»  Company 

^  ^  Division  af  Now  Hovon  Clock  A  Watch  Company 


7517  North  Clark  Street  • 
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E.  F.  JOHNSON  COMPANY 


(contiauMl) 


PRODIKTION  TECHNIQUES 


the  essential  characteristics  of  the 
resistors.  Since  installing  metalliz¬ 
ing  equipment,  production  of  these 
resistors  has  been  stepped  up  4U0 
percent.  Two  guns  are  used  in  al¬ 
ternate  24-hour  shifts. 

The  gun  in  use  is  rigidly  held  in 
a  horizontal  position  at  the  edge  of 
the  bench  by  means  of  a  steel  stand 
bolted  to  the  bench.  Resistors  to 
be  sprayed  are  inserted  14  at  a  time 
in  a  fixture  employing  motor-driven 
gears  for  rotating  the  units  during 
spraying.  Two  large  gears  mesh 
together.  Equally  spaced  around 
each  large  gear  are  seven  meshing 
small  gears,  each  rotating  one  of 
the  resistor  holders. 


New  Electric  Arc  Torch 
Cuts  Ceramics  and  Concrete 

An  electric  arc  that  can  be  used 
on  nonconductive  materials  and 
without  a  ground  connection  of  any 
kind  is  now  available  from  the 
ChemoTec  Division  of  Eutectic 
Welding  Alloys  Corp.,  Flushing, 
N.  Y.  under  the  tradename  Dyna- 
Trode.  The  welding  rod  has  two 
conductors  embedded  in  a  hard 
cement-like  material  in  such  a  way 
that  a  flame-type  electric  arc  about 
8  inches  long  is  created  in  air  be¬ 
tween  the  ends  of  the  conductors 
when  the  rod  is  inserted  in  its  spe¬ 
cial  holder  and  energized.  Each  rod 
lasts  about  45  seconds  and  costs 
about  30  cents.  The  power  source 
can  be  any  conventional  d-c  arc 
welding  machine  capable  of  generat¬ 
ing  400  amperes  or  more.  Newest 
development  is  a  smaller  rod  that 
will  work  with  a  200-ampere  ma¬ 
chine. 

The  8,000-F  temperature  of  the 
arc  torch  is  sufficient  for  piercing 
just  about  any  refractory  material. 


Lngmeered  Jor  longer  lije 
Designed  for  top  performance 

JOHNSON  electrical  components  include  a  complete 
aiPpyy  line  of  special  sockets  for  virtually  every  electronic 

lOO  •  application.  Engineering  skill,  the  result  of  years  of 

IxZ’Zl/'O  specialized  experience,  and  the  most  modern  marw- 

S  factoring  facilities  assure  you  of  stock  or  custom- 
fabricated  sockets  that  are  both  durable  and  de¬ 
pendable. 

The  special  sockets  shown  here,  variations  of 
JOHNSON  standard  types,  were  designed  to  meet 
the  punishing  requirements  of  the  1 00  hour  salt  spray 
test.  Construction  successfully  resists  salt  water  cor¬ 
rosion,  moisture  cortdensation,  and  fungus  growth;  all 
contacts  and  contact  springs  are  heavily  silver  plated 
to  insure  low  loss  and  a  positive  electrical  connection. 
Terminals  are  hot  tin  dipped,  bases  are  of  grade  L-4 
122-211-14  I  Steatite  insulation  with  glazed  top  and  sides.  To  pro¬ 
vide  added  protection,  all  other  surfaces  are  DC-200 
— i - .  iu  impregnated. 

122-101-14  — Dasigned  for  Saptor  bosa  pravant  movamant;  counlarsunk  rivats  and 
tubas  such  as  tha  826,  829,  832,  ate.,  this  boss  locatod  mounting  holas  permit  sub-panel 
special  socket  has  an  anodized  aluminum  mounting, 
shall  and  provisloa  for  mounting  mica  button 
capacitors  directly  to  tha  socket  base.  Hva 
nickel  plated,  phosphor  bronze  retaining 
springs  hold  tubas  securely  in  place  and  per¬ 
mit  trouble-free  operation  in  any  position.  A 
recessed  base,  solidly  n>ounted  on  fungus  re¬ 
sistant,  phenolic  washers,  positively  eliminates 
any  contact  movement. 

122-217-8  thru  122-228-8— A  series  of  cer¬ 
amic  wafer  sockets  designed  to  accommo¬ 
date  standard  receiving  tubes.  Locating 
grooves  speed  tube  insertion  .  .  .  beryllium 
copper  retaining  springs  hold  tubes  firmly  in 
ploce.  Recessed  phosphor  bronze  contacts 


122-211-14 — A  bayonet  type  socket  for  all 
tubes  equipped  with  "50  watt”  bases.  Double 
beryllium  copper  filament  contacts  (.0005" 
silver  plated),  and  hot  tin  dipped  integral 
solder  terminals  insure  positive  contact  with  a 
minimum  loss.  8rass  shell  is  .0003"  nickel 
plated — ceramic  base  extends  beyond  con¬ 
tacts,  increasing  breakdown  voltage  rating. 

JOHNSON  special  sockets,  made  to  order  in 
production  quantities,  meet  all  JAN  material 
specification  requirements.  The  complete 
JOHNSON  standard  socket  line  it  listed  in 
catalog  973,  available  on  request. 


Inquire*  ore  ievRo^  end  wherever  pe«*itle  we  wM  gladly  quefe  on  "iptkit’’  le 
meef  m/tary  requlrenieid*. 


Burning  through  refractory  material 
with  new  electric  arc  torch  operating 
irem  etondard  welding  generator 


IM 
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ANNOUNCING  ..Hew  Dual  Filament  Transformers! 

Two-in>one!..they  supply  filament  power  for  two  rectifier  tubes  simultaneously. 

Furnished  complete  with  sockets . .  no  wiring  necessary.  Contained  in  one  case . .  conserves  space. 

Lindberg  Dual  Filament  Transformers  have  been 
developed  specifically  for  industrial  electronic 
applications.  Each  transformer  supplies  filament 
power  for  two  tubes  . .  tubes  of  the  type  used  in 
large  induction  heating  units,  dielectric  heating 
units,  radio  and  TV  transmitting  equipment, 
light  X-ray  equipment,  and  high  voltage  testing 
,  equipment. 

Contained  in  a  single  enclosure,  Lindberg  Dual 
Filament  Transformers  do  the  work  of  two 

IMMEDIATE  DELIVERY  . .  Lindberg  Dual  Filament  Transformers  are  stock  items.  Orders  shipped  same  day  received. 

liNPBSRO'  TRANSFORMERS 

Transformer  Division,  Lindberg  Engineering  Co.,  2450  West  Hubbard,  Chicago  12,  Illinois 
ELECTRONICS  —  June,  J953  Wont  mor«  infocmotion?  Ust  post  cord  m  last  pogt. 


separate  conventional-type  filament  transform¬ 
ers  . .  and  they  save  space,  improve  appearance, 
simplify  mounting,  wiring  and  handling. 

SPECIFICATIONS  . .  Lindberg  Dual  Filament  Trans¬ 
formers  are  available  in  two  sizes . .  100  V. A.  and 
200  V.A.,  Its  volt  primary,  dual  S  volt  filament 
supply.  Each  secondary  circuit  center  tapped  at 
2.5  volts.  The  100  V.A.  size  is  equipped  with 
tube  sockets  for  use  with  575A  type  tube  . .  the 
200  V.A.  with  sockets  for  tube  type  869B. 
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Example  oi  hole  made  in  ceramic  bueh- 
inq  with  arc  torch 


including?  solid  stone.  For  mount¬ 
ing:  production  machinery,  holes  can 
be  cut  in  concrete  at  a  penetration 
rate  of  1  to  3  inches  per  minute, 
depending  on  the  material.  Heavy 
wire  netting  or  screen  can  be  sliced 
easily  since  no  contact  is  needed. 


Sleeve-Forming  Machine 

Tiny  rectangular  pieces  of  Kovar 
metal  are  tweezer-fed  into  an  in¬ 
genious  yet  simple  machine  con¬ 
structed  by  production  engineers  at 
RCA's  Harrison,  N.  J.  tube  plant, 
for  rolling  into  sleeves  that  are  ap¬ 
proximately  i  inch  long  and  A  inch 
in  diameter.  The  completed  cylinder 
serves  as  a  heat  insulator,  pre¬ 
venting  heat  from  being  conducted 
away  from  the  sprayed  portion  of 
the  cathode  in  uhf  pencil  triodes. 

The  flat  pieces  of  Kovar  are 


Stm 

13"  X  Id"  X  14' 
60  Poimdi 


PIONEERING 


ANOTHER  EXAMPLE  OF 


•xpandon  of  10  to  1  and  buiK-in  markors  of  OJ, 
1, 10, 100,  and  500  ndaosacondt,  which  aro  auto¬ 
matically  tynchroniztd  with  tho  swoop,  oxtond 
timo  Intorprotations  to  a  now  dlmonsion.  Elthor 
polarity  of  tho  IntomaHy  lonoratod  triuor  voitafo 
is  availablo  for  synchronhlnf  any  assodatod  tost 
apparatus.  OporaUon  from  50  to  1000  C41.S.  at  115 
volts  widons  tho  IMd  application  of  tho  unit  ThoM 
and  countloss  additional  loaturos  of  tho  LAB 
PULSESCOPE  mako  It  a  MUST  for  ovary  otoc- 
tronic  laboratory. 


Tho  UB  PULSESCOPL  modal  S-5-A,  is  a 
compact  wida  band  laboratory  oseiloscapo  for  tho 
study  of  an  attrlbutos  of  complox  wavoforms.  Tho 
vMoo  ampHflor  rosponso  is  up  to  11  MC  and  pro- 
vMos  an  oqidvalont  pulso  riso  timo  of  0.035  miao- 
soconds.  Its  0.1  volt  p  to  p/Inch  sonsHlvtty  and 
0.55  microsacood  lixod  dolay  assuro  portrayal  of 
tto  loadini  od|o  whan  tho  swoop  Is  trinorod  by 
tho  dl^dayod  slfnal.  An  adJustsMo  prodshm  call- 
bralion  voltaio  Is  incorporatod.  Tho  swoop  may 
bo  oporatod  In  allhor  trinorod  or  ropotitivo  modos 
from  U  to  12,000  microsaconds.  Optional  swoop 


WATERMAN  PRODUCTS  CO.,  INC. 

MHLADiLPHIA  25,  PA.  WATERMAN  PRODUaS  INaUDE 


l•4.A  SAK  PUiSiSCOPI  ; 

S-ll-A  MOUITRIAL  POCKmCOPB* 
k-11-B  JANInW  tAKSTOPf 
S-M-A  HKIH  9 Am  POCKHSCOPf 
S.S4>B  WIDf  BAND  POCKtTSCOPt 
S-IS-ArMHWBI  POCKiTSCOPI 


Ah«  RAYOOUC^*  Cartiado 
lay  TiIm*  a«4  Otktr 


Droppinq  flat  pioca  into  tlMTo-roUinq 
mochin*.  Flnishod  drop  Into 

troy  ot  iowor  loft 


Wa.t  mer.  i.foriiwtiwii  Um  port  card  m  lott  poq*. 
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Things  are  humming  in  Wapakoneta,  Ohio.  There, 
about  10  miles  west  of  the  Dayton*ToIedo  coaxial 
cable  is  the  new  plant  of  Superior  Tube  Company. 
This  plant  complements  the  production  capabili* 
ties  of  the  Superior  main  plant,  takes  care  of 
your  ever-increasing  demands  for  television  and 
military  purposes. 

Superior  nickel  cathodes  are  made  in  a  wide  range 
of  types,  O.D.'s,  wail  thicknesses  and  lengths — with 
or  without  bead — and  in  active,  normal  and  passive 
alloys,  depending  upon  the  application  and  the 
degree  of  emission  required. 

Superior  produces  both  Seamless  and  Lockseamt 
nickel  cathodes.  For  many  electron  tubes  Lockseam 


*Moin  $tfp«r}or  Tub*  plonf  of  NorrMe«m,  fo. 
**NIW  Tub*  plonf  bl  Woboli«i«to,  OM» 


— made  by  a  patented  process  from  strip  stock — has 
an  economic  advantage.  Superior  Seamless  shows 
great  advantages  in  uniformity,  close  tolerances,  and 
small  O.D.  for  suh-miniature  tubes. 

Superior  equipment  is  more  than  matched  by  the 
care  taken  in  production.  Each  melt  of  alloys  is 
laboratory-checked  for  emission  and  performance. 
Many  extraordinary  precautions  are  taken  in  manu¬ 
facture  to  avoid  contamination. 

Before  you  order  cathodes,  first  see  what  Superior 
engineering,  quality,  and  delivery  can  do  for  you. 

Many  oNtor  typM  of  nkkoi  colhodM — mod*  bi  Lecksoomt 
from  nkkol  strip,  disc  coHiodM,  and  a  wido  varioty  of  anodot, 
grid  cups  and  odtor  tubular  fabrkatod  parts  aro  avoHablo  from 
Suporlor.  For  information  and  Fro#  BuNolin,  addross 
Suporior  Tub#  Company,  Boctronics  DMsion, 
7S00  Gormontown  Avanuo,  Norristown,  Fa. 
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Went  mor*  infermotion?  Us*  post  card  on  lost  pop*. 


...ARE  PROVIDING  SNAP-ACTION-POWER 
IN  REMOTE  CONTROLLED  APPLICATIONS!-  . 


i'  i-lS? 


(coatinMed) 


PRODUCTION  TECHNIQUES 


inserted  between  a  steel  mandrel 
and  a  rubber-faced  motor-driven 
wheel.  The  mandrel  puts  an  initial 
curve  in  the  entering  Kovar  piece. 
As  the  wheel  continues  to  rotate, 
the  Kovar  is  carried  downward  be¬ 
tween  the  wheel  and  a  concentric 
fixed  rubber  block.  This  block  is 
spaced  from  the  wheel  a  distance 
equal  to  the  outside  diameter  of  the 
finished  sleeve.  As  the  Kovar 
travels  down  the  block,  it  forms  the 
desired  cylinder. 


Cha88i8*Hol<ling  Fixtures 

Four  different  types  of  fixtures  for 
supporting  a  chassis  on  a  ball-and- 
socket  holding  tool  are  illustrated 
here.  The  first  three,  used  by  Du- 


CloMup  oi  chauls-holdlng  fixtnr*, 
showing  also  how  C-clamp  is  usod  lo 
fasisn  holding  tool  to  bsnch 
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SPECIFICATIONS 

HIGHLY  SENSITIVE 

Even  a  wet  thread  will  provide 
enough  signal  to  operate  this  relay. 

TWO  TYPES  OF  OPERATION 

Relay  can  be  set  for  either  “normal” 
operation  (relay  “drops-out”  when 
external  resistance  is  decreased  to  a 
value  between  zero  and  four  meg¬ 
ohms*)  or  “reversed”  operation  (relay 
“picks-up”  when  external  resistance 
is  decreased  to  a  value  between  zero 
and  two  megohms*). 

*D«p*ndlng  on  dkil  sotting. 

DIAL  ADJUSTMENT 

Sensitivity  level  set  by  adjusting 
dial,  which  can  be  locked  in  place. 
Relay  may  be  remote  controlled  from 
as  far  away  as  500  feet. 

CONSTRUCTION 

Enclosure  is  weather-resistant  and 
dust-tight  (NEMA  Type  III  and  V). 


Can  Operate  from 
Contact-Making  Instrument* 

The  G-E  electronic  resistance-sen¬ 
sitive  relay  is  able  to  amplify  even  the 
minute  currents  carried  by  the  delicate 
contacts  of  contact-making  instru¬ 
ments.  For  instance,  the  relay  can  be 
arranged  so  that  it  will  start  or  stop 
a  f-hp  motor  directly  when  an  am¬ 
meter,  voltmeter,  or  wattmeter  reaches 
the  required  meter  reading. 


New  G-E  Electronic  Relay:  Highly 
Sensitive  to  Resistance  Changes 


Can  Bo  Used  for 
Liquid-Lovol  Control 

This  new  electronic  resistance-sensi¬ 
tive  relay  can  control  liquids  be¬ 
tween  two  predetermined  levels.  Re¬ 
lay  will  start  a  pump  when  liquid- 
level  reaches  probe  A,  will  continue 
pumping  until  liquid  falls  below 
probe  B.  Then  it  shuts  itself  off  until 
liquid  again  reaches  probe  A.  This 
operation  can  be  reversed  to  keep  the 
tank  full. 


E.t«ctrenie 

r*lay 


Can  Bo  Utod  for 
Sorting  Small  Parts 

Oversize  parts  touch  contact  “A,” 
closing  electronic  relay  input  circuit. 
This  relay  energizes  solenoid  which 
directs  part  into  a  container  for  over¬ 
size  parts.  Point  of  contact  “B”  is 
set  at  standard  height  less  tolerance. 
Parts  touching  this  contact  point  arc 
acceptable  and  are  “shot”  down 
another  chute.  Undersize  assemblies 
do  not  touch  either  point  and  slide  to 
a  third  tray. 


III 

Pump 

((Mornr) 

PHOTOELECTRIC  RELAY  CR7505-K100 

’  One  of  a  complete 

*linc  of  devices  for 
all  photoelectric  ap¬ 
plications.  Inexpen¬ 
sive,  has  broad  ap¬ 
plication.  Bulletin 
^  GEA-3533D. 


FOR  MORE  INFORMATION,  contact  your  noorait  G-E  Apparatus  Salas  Offica  or  authorizod 
G-E  distributor,  or  writ#  Ganaral  Elactric  Company,  Suction  E78S-4,  Schanactady  5,  Now  York, 
for  tha  following  bullatinsi 

□  Electronic  Rasistanca-Sansitiva  Relay,  GEA-5893 

□  Photoelectric  Relay,  GEA-3S33D 

□  Electronic  Timer,  GEA-3255B 


ELECTRONIC  TIMER  CR7504-A142 


Handles  timing  over 
three  ranges,  ,06- 
1.2,  .6-12,  6-120 
seconds.  Highly 
accurate,  versatile. 
Bulletin  GEA- 
5255B. 


ELECTRIC 
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Want  more  information^  Use  pest  card  on  last  page. 


Indaxinq-lyp*  chatala-holding  ibrtur*. 
By  pushing  snd  oi  shall  agoinsi  spring 
action  os  shown,  oporotor  con  rolato 
•nliro  chossls  to  doslrod  now  position. 
Crossbar  in  shaft  drops  into  slots  in 
oulsr  sIooTO  oi  iixturs  to  giro  rigid 
locking  whon  thumb  is  roloasod 


CUP  CORE 


Mont,  apply  to  average-size  multi¬ 
tube  chassis  units.  The  fourth, 
used  by  Federal,  is  for  sub¬ 
miniature  equipment. 

Also  illustrated  are  different 
ways  of  fastening  these  tools  to  a 
bench.  The  Powrarm  Junior  tool 
with  a  ball-handle  locking  lever  is 
either  fastened  more  or  leas  perma¬ 
nently  with  wood  screws  or  tempo- 


ond 

_ _  •" 

high  psrmm.bility 

cor«  or.  th. 

“^ihrct;T«7-3  bS 

'“os  SrsT, 


DUMBBELL 

CORE 


1  t  i  .iso 

a  . 

3  »  1.054 


IRON  CORE 
COIL  FORM 


,1  our  riondord  floks- 

„..d..  Thsy  ors  do- 

and  mschan.tal 
I  ons  oi  oor  slondord 
pur  wschonieol  n*sd$. 
i  that  will. 


yw.  ors  proving  th.r..un. 

oilsring 

Writ.  , 

-I  i.»ling  ond  rpscdic  co»tt 


Combination  slid,  and  pog  iixturs  for 
tsrminal  board  subosssmbly  work  in 
connsction  with  submlniaturo  oqulp- 
msnt.  Tsrminal  board  slldss  in  groosss. 
going  down  bstwssn  mslol  spacing  rods 
insortod  In  bottom  oi  iixturs.  Rods  on 
ono  sido  Borrs  to  spacs  sllTsr-button 
mlco  capacitors  oii  Ihs  chassis,  and 
rods  on  ths  othsr  sids  spacs  four  pax- 
allslsd  csromic  copacHors  oii  ths 
chassis 


Fir  mn  MilM  ThnsM  Cin 
lilif atlW'  Writ!  Iir: 

piM,  inliin  isS  SpwMi  Cuti, 
Owl.  E<5M  TmSiIuI  Oita 
iMklfl  ‘'EisliMnS  ■iMt 

\cmu"  Hi.:  1<S3. 
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... 


All 

business 

is 

specialized 


^  ' 

^1  1 

. . .  and  nothing  specializes  on 


our  business  like  your  business  paper 


Here’s  a  profit-wise  peddler;  he  picks  his  corner,  not  for 
crowds  but  for  customers.  His  business  is  specialized. 
Like  yours. 

One  thing  about  specializing  is  the  time  it  saves.  Take 
your  business  reading.  Where  else  could  you  find,  fast, 
the  vast  flood  of  specific  facts,  the  up-to-the-minute 
information  about  new  products,  materials  and  methods 
to  keep  you  posted  on  your  particular  field?  Much  of 
what  you  want  isn’t  published  anywhere  else  except  in 
this  business  paper  of  yours.  Its  business  is  to  specialize 
in  your  business  ...  to  gather,  sort  out,  report  and 
interpret  the  facts  you  need. 

What’s  more  .  .  .  look  at  the  ads.  It  may  be  news  to 
you,  but  advertisers  are  spending  over  $300,000,000  this 


year  to  report  on  their  products  and  services  in  specialized 
business  papers.  Your  share  of  that  investment  is  here,  in 
the  pages  of  this  paper  of  yours.  Nowhere  else  can  you 
find  such  a  complete  and  factful  source  of  everything  you 
need.  Time  saver?  It  can  be  a  job  saver,  a  profit  saver, 
a  life  saver!  Read  it  thoroughly  —  cover  to  cover  .  . . 
and  put  it  to  work ! 


This  business  paper  in  your  hand  has  a  plus  for  you,  because  it’s 
a  member  of  the  Associated  Business  Publications.  It’s  a  paid 
circulation  paper  that  must  earn  its  readership  by  its  quality  . . . 
And  it’s  one  of  a  leadership  group  of  business  papers  that  work 
together  to  add  new  values,  new  usefulness,  new  ways  to  make  the 
time  you  give  to  your  business  paper  still  more  profitable  time. 


A  copy  of  this  quick-reading,  8-page  booklet  is 
yours  for  the  asking.  It  contains  many  facts  on  the 
benefits  derived  from  your  business  paper  and 
tips  on  how  to  read  more  profitably.  Write  for  the 
“WHY  and  HOW  booklet.”  Room  2710. 

McGRAW-HILL  PUBLISHING  COMPANY 

330  WmI  42imI  St..  N«w  Yerk  3*.  N.  Y. 


One  of  a  series  of  advertisements  prepared  by  THE  ASSOCIATED  BUSINESS  PUBLICATIONS 
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the  original  Focomag 


PRODUCTION  TECHNIQUES  (eoBtimitd) 


rarily  with  a  special  C-clamp  going 
over  the  edge  of  the  bench.  The 
smaller  Reypo  unit  with  a  locking 
lever  is  heavy  enough  by  itself  to 
support  a  subminiature  chassis. 


Wont  mofc  infwmfltion?  Uw  post  cord  oo  lost  page. 


June,  1953  — ELECTRONICS 


the  most  economical  way 
to  FOCUS  a  TV  tube 


CUTS  RECEIVER  COSTS  BY  El^INATING 
CENTERING  AND  FOCUSING  RfflS^TATS. 
Also  lowers  cost  of  power  transformer.  Pe^fcttl^  focuses 
2T\  21”  and  all  smaller  tubes  having  magnetic  deflection. 
Highly  efficient  ring  magnet  uses  only  4  «z.  Alnico  P.  M. 

NO  HARMFUL  EXTERNAL  FIELD.  Ring  magnet 
is  completely  enclosed  by  the  extM'nal  shunt  (an  original 
Heppner  design).  This  prevents'  the  leakage  field  from 
having  any  magnetic  effect  on  other  components. 
Uniform  field  produced  by  rii^  magnet. 


rLBXlBLB  NTLON  ADJUSTING  SHAFT  BUHINATBS  BBEABIICB. 
Picture.poaitioiiiiig  leTor.  You  (pecifF  noanting  •irangeBi^^. 


An  air  or  electrically  operated 
wire-wrapping  tool,  developed  by 
Bell  Telephone  Laboratories  for 
connecting  wire  leads  to  relay  ter¬ 
minals,  is  giving  better,  more  uni¬ 
form  and  less  costly  connections  at 
a  much  higher  production  rate  than 
was  possible  with  previous  wiring 
methods.  Solderless  wrapped  con¬ 
nections  can  be  used  with  a  wide 
variety  of  materials,  including  alu¬ 
minum. 

The  new  tool  is  now  being  used 
extensively  in  commercial  practice 
by  Western  Electric  Co.  for  wiring 
to  flat  spring  relay  terminals.  Al¬ 
though  it  was  originally  expected 
that  tinned  terminals  and  wire 
would  have  to  be  used,  with  subse¬ 
quent  soldering  to  give  a  stable  low- 
resistance  junction,  it  has  recently 
been  shown  that  soldering  is  not 
required  if  certain  dimensional  con¬ 
ditions  are  satisfied  by  the  terminal 
and  the  wrapping  tool. 

The  tool  consists  essentially  of  a 


New  Wiring  Tools  Make 
Solderless  Connections 


Wrimteieyjer  irjarmetim  m  Uumingyeur  m  cam  with  this  FVCOMAG. 


HEPPNER 

MANUFACTURING  COMPANY 

RmmI  LakB.IMiwitOX) Mlln  NodhwMl  ot  CMc*ao) 

FUmmiUIM 

SPECIALISIS  IN  ELECTRO  MAGNETIC  DEVICES 


RtpTMcnUlivM:  J*Im  J.  Kopplt 

eo  E.  42n<l  St.,  New  York  17.  N.  Y. 

Jemee  C.  Mugglewertli 

M6  RlcDcy  Ave..  W.  Collingtwood,  N.  J. 

Ralph  Haffey 

R.  R.  1.  U.  S.  27,  Coldwater  Rd., 
ft.  Wayne  3,  Indiana 

lr«.  M.  Cachfaae  Ca. 

401  So.  Atvarado  S(.,  Loa  Angete*.  Callt, 


Ualng  oUr-oparatod  commarciol  vanion 
of  wrapping  tool  for  making  aoldarUu 
conngcHon*  to  plain  roctongular  tar- 
minals  on  a  relay  rack 


Plate  and  Filament  Bloclunq  O^fillator 


F*lam»*nt 


Representatives  now  located  in  principal  cities  throughout  the  country.  Write  for  address  of  the  one  nearest  you. 
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Wgnt  more  iaferiMtioii?  Um  po(t  card  on  lost  page. 


icontMOM) 
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Clooaup  Tlaw  oi  ralay  baa«,  showtaq 
appooraaca  oi  ooldarlata  wrappad  con- 
nactiona.  Tha  wrapping  tool  starts  its 
winding  at  tha  bottom  oi  tha  tarminol 
ond  works  outward  until  it  runs  out  oi 
wira 


Right  on  tho  bwttoni  And  riioy  gtoy  on  Hio  button,  rogordlott  of  odvorso 
oporating  conditions  and  long  sorvico  lifo.  Modo  undor  Wostom  Electric 

liconso,  Corbofilm  (dopositod-corbon)  resistors  provide  the  dependability 
of  wiro<wownds  with  the  compactness  of  carbons.  In  two  types: 

Ceoted  (special  resin  film)  units  for  economy 
os  well  as  accuracy  and  stability. 

Nermeticoffy-soofed  (metol-case  glass-toHnetal  sealed)  units, 
fxtraordfnorify  protected  —  mechanically,  electrically,  climatically. 

Both  types  in  1/2,  1  and  2  watt  sizes. 


^  FUNCTION-FITTED . . . 

Cerbetilm  Precision  ftosiOort  ere  fcockod  by  e«f- 
•tondinf  epptketien  snginaaring  aspariance.  Ovr 
spacieiists  wHI  fiodiy  cotfeborofr  in  working  e«f 
yeer  procisien  rasisHinca  prebisnit.  Ut0rmt»n  on 
rsgvest. 


AFROVOX  rnKPORATION 

ULyLUIIU,  OHIO 

AEROVOXcosPooenoN  HfO!  mmm 


I  smovoz  CAWoee  tie,  wsnpiiii.  ow.  ttmm  Mamm  res  sr^swi  *«•.  new  SrdStrd,  msm. 

fapsrtt  41 1.  Mod  Mn»  Tsrk  It.  H.  V.  a  CoMw  AOWCAP.  H.  T.  a 


rotatable  spindle  housed  in  a  sta¬ 
tionary  sleeve.  To  make  a  connec¬ 
tion,  the  bare  end  of  the  connecting 
wire  is  inserted  in  the  outer  groove 
of  the  spindle  up  to  the  insulation, 
then  bent  upward  and  back  along 
the  spindle  so  that  the  insulated 
portion  of  the  wire  is  anchored  in 
one  of  the  notches  in  the  outer  hous¬ 
ing  of  the  tool. 

The  operator  holds  the  insulated 
wire  against  the  housing  with  his 
left  hand,  then  applies  the  tool  to 
the  terminal  so  that  the  terminal 
enters  the  round  hole  in  the  spindle. 
The  trigger-type  electric  switch  or 
air  valve  on  the  tool  is  then  opera¬ 
ted,  causing  the  spindle  to  rotate. 
This  wraps  the  bare  connecting 
wire  around  the  terminal  under  ten¬ 
sion. 

Since  the  wire  is  anchored  at  the 


Commardol  vanlona  oi  wrapping  looL 
with  atz-oparotod  modal  bolow.  Both 
hovo  triggor-typa  control  tot  atartlng 
and  stopping  tha  rotation  of  th#  fainar 
splndlo 


Ead  of  wrapping  tooL  with  wiro  in  po¬ 
sition  roady  for  wrapping.  Wiro  is  in- 
sortsd  in  ontsr  slot  of  spindls  os  shown, 
and  lonninal  goos  in  round  hoU  oi 
spindls 


notch,  it  is  free  to  move  only  at  the 
bare  end.  The  wire  is  thus  drawn 
out  of  the  slot  to  form  a  helix  on 
the  terminal.  The  number  of  turns 
in  the  helix  is  determined  by  the 
length  of  the  bare  wire  inserted  in 
the  slot  of  the  spindle. 

When  the  end  of  the  bare  wire 
emerges  from  the  slot,  the  tip  ex¬ 
tends  outward  from  the  helix  as  a 
tail.  By  careful  design  of  the  tool, 
this  tail  is  kept  short  enough  to 
avoid  contact  with  adjacent  termi¬ 
nals  in  congested  areas.  The  length 
of  the  tail  is  determined  by  the  dis¬ 
tance  between  the  slot  and  the 
terminal  hole  in  the  spindle  and,  in 
the  case  of  a  rectangular  terminal, 
by  the  position  of  the  slot  at  the 
moment  that  the  end  of  the  wire 
emerges  from  it. 

Although  initial  models  of  the 
wrapping  tool  were  hand-operated, 
using  a  rack  and  gear  to  obtain  the 
required  rotary  motion,  the  com¬ 
mercial  versions  make  use  of  either 
electrical  or  air  power  to  eliminate 
operator  fatigue  and  to  promote 


Smaligtt  sin  — hiflhMt  eporatinff 
tamperatwral  Thn*  A«revex  ingtallind- 
paper  eapacHort  or*  different  because  ef  the 
exclusive  thermo  setting  imprepnant  —  Aerofene.  The 
solidly  imbedded  section  is  proof  against 
vibration  and  displacement.  And  the  exceptionally  good  characteristics 
remain  good  throughout  longest  service  life. 

Which  accounts  for  widespread  preference  for  Aerovex  metallixed-paper 
capacitors  in  telephone  switchboard  equipment,  guided  missiles, 
airborne  receivers,  interference  filters,  electronic 
calculators  and  other  ossemblies  requiring  maximum  temperature  rating, 
minimum  space  factor,  and  superlative  reliability. 

Available  in  hermetically-sealed  metal-case  tubulars,  “bathtubs,"  card¬ 
board  tubulars,  and  other  case  styles,  function-fitted*  te  your  needs. 


Ist  mn  wstdlBisd-popw  cepeciter  spscMirs  wMi  ihsir  svHtanAiie 
•ppHMrtien-MfinMHne  keckfreund,  fwiKtieivdH  MKk  wnita  te  yeer 
drcuit^,  ossedetsd  ceeipeeeets,  epereting  ceedMees.  Uteretere,  qee- 
tetiem,  delivery  echsdelse,  ee  reqeeet. 


AEROVOX  corporation 


Mossle  of  wiring  tooL  showing  appear¬ 
ance  of  connection  at  the  instant  when 
two  turns  have  been  wrapped  oronnd 
terminal  by  rotatioa  of  the  inner  spindle 
in  the  direction  shown  by  the  curved 
orrow 
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CIRCUITS 


31^ 

COUNTS! 

^ 

Exptricnc*,  mor*  tpscifically 
High  Production  Cxporioneo,  in 
applicabi*  graphic  arts  tech- 
niqutt,  plastic  and  m«tal  fabri¬ 
cating  mathods  and  precision 
electro-mechanical  component 
manufacture  are  important 
factors  in  a  smooth  conversion 
to  use  of  prefabricated  wiring. 
METHODE  places  such  experi¬ 
ence  at  the  service  of  receiver 
and  equipment  manufacturers. 


Dcmqnitrotion  modal  of  ona  of  lha  flrit 
commarclolly  tuccattful  rodios  ufiliiing  o 
pfafobricotad  wiring  board  furnithad  by 
METHODE.  Courtaty  Hollicroftart  Co. 

Atony  of  tha  aorly  laodari  (nomat  on  ra- 
quait)  in  lha  utilixolion  of  prafobricolad 
wiring  hava  amployad  tha  fortunota  com¬ 
bination  of  aquipmanl  and  know-haw  of- 
farad  by  METHODE'i  aitablithad  position 
in  lha  wiring  daviea  ftald.  As  with  othar 
wiring  davicas  utilixad  in  alacironics,  spa- 
ciolitolion  by  a  componant  manufacturar 
oflars  producars  advonloga  in  quality  and 
acanamy  whila  parmilling  concantralion  on 
lha  opplicotions  of  this  naw  and  basic  com- 
ponani  product. 

Wrfta  tor  our  naw  “Arintad  Circuit  Hand¬ 
book  -  UmiZ  AT  ION  OF  HtCFAMICAJtD 
WiniNG" 


PRIMARY  BATTERIES 

for  your  Specialized  Needs 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-6ILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


HI-DRIVE 

MINIATURE 

MOTOR 


al  a 


Precision-built,  low-cost, 
battery-operated  — 
available  for  delivery 


Send  for  FREE  Catalog 


SPECIALTY  BATTERY  COMPANY 

A  division  of  (he  (jAYO^/Ajp  Kay-O-V ac  Company 
MADISON  10.  WISCONSIN 


for  SMALL 
UNIT 

PACKAGING 


PIRFICT  MIODUCT  PKOTCCTION 

Yoof  mardioadlao  arrlvaa  ot  Its  daatinatioa  ia  A-1  eoiiditioa.  Corrugalad  eoasliuctioa 
proTtdao  atroagar,  mora  rigid  boxaa  with  graotar  ahock  protactioa  them  otdiaarr 
cardboard  boxaa. 

Ordar  "HtUABLE  MAILERS"  mada  by  Corrugatad  Papar  Product!,  lae.  Tha  lowar 
coat,  aosa  oi  OBaambly.  ipaad  of  paddag  emd  light  waigbt  will  briag  your  ahippiag 
coata  way  down. 

OUR  BOXES  ALL  CONFORM  TO: 

Federal  Specification  LLL-B-631c 

U  SIZES  III  STOCK  FOB  DOIEDIATE  DEUVEBY  .  .  .  ANYWHEHE 
BOXES  MADE  TO  YOUB  SPECIFICATIONS  AT  NO  DfCBEASE  IN  PBICE. 

For  colaJog.  prica  lift  and  ire*  sampla  writ*: 

CORRUSATED  PAPER  PRODUCTS,  INC.  ifooKLnrM''N!'v! 


AUDIOTONE  CONTINUITY 
and  LEAKAGE  TESTER 

•  WIDE  RANGE  0  to  100  Megohms  o  SAFE 
Current  under  1.  Ma.  o  TESTS  BY  SOUND 
Frequency  changes  with  resistance  o  SHELF- 
LIFE  BATTERY  o  NO  TUBES  •  NO  VIBRATOR 
o  SELF  CONTAINED 

USES  CONTINUITY  TESTER 
LEAKAGE  INDICATOR  I  micro-amp 
PRECISION  CONTACT  INDICATOR 
AUDIBLE  ALARM  TONE  SOURCE 
VOLTAGE  &  POLARITY  INDICATOR 
AC  DC 

PESCHEL  ELECTRONICS,  INC. 

13  GARDEN  STREET.  NEW  ROCHELLE,  N  Y.  NEW  ROCHELLE  6-3342 
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PRODUCTION  TECHNIQUES  (centlRwd) 


Example  oi  (iniahed  aolderlMt  wrapped 
connection  on  rectangular  terminal 

uniformity  and  speed.  Licenses  for 
manufacture  of  the  tool  are  now 
being  issued  by  Western  Electric 
Co. 


Anti’Stirk  Coating  for 
Electronic  Sealing  Electrodes 

POLYTETRAFLUOROETHYLENE,  mar¬ 
keted  under  the  trade  name  Teflon, 
is  being  used  successfully  as  a  coat¬ 
ing  material  where  its  anti-stick 
property  is  needed.  In  electronic 
equipment  for  sealing  cellophane, 
polyctheylcne  or  other  sheet  thermo¬ 
plastics,  a  liner  of  Teflon  on  the 
electrode  shoes  which  contact  the 
material  will  prevent  its  sticking  to 
the  shoe  at  the  high  sealing  tem¬ 
perature. 


V-Nolched  Soldering  Jig 
for  Capacitor  Pigtails 

Soldering  of  leads  to  bodies  of 
paper  capacitors  is  done  efficiently 
at  Pyramid  Electric  Co.  with  the 
aid  of  two  production  devices. 
Aluminum-foil  capacitors  are  pre- 


0  A  Solid 

SHIEIDED  ENCIOSURE 

for  Suppressing  R-F  Interference 


Here  it  is!  The  answer  to  the  electrical  engineer’s 
increasing  demand  for  a  copper  sheet  enclosure  to  suppress 
radio  interference. 

Developed  by  RFI,  it  was  later  subjected  to  comprehensive 
tests  by  an  independent  laboratory,  the  Hopkins  Engineering 
Co.  of  Washington,  D.C.  This  firm  transported  a  typical  unit  to 
six  different  high-power  transmitting  stations.  At  each  station, 
the  Uniform  Field  Method  of  testing  was  employed.  Results 
are  shown  conservatively  plotted  above.  In  actual  use,  even 
greater  attenuation  may  be  expected. 

Standard  RFI  enclosures  are  now  available  in  eight  easily- 
installed  sizes  ranging  from  6x8x8  to  19  x  10x8.Various  services 
such  as  light,  water,  power,  gas,  and  transmission  lines  can  be 
brought  into  the  room.  Full  details  are  available  in  our  free 
bulletin.  Write  for  your  copy  today. 


GLASS -TERMINAL  TUBULAR 

CAPACITORS 

midget  •  metal>cased  •  hermetically-sealed 


PRODUCTION  TECHNIQUES  (cMtiiiMd) 


For  miniofuriiod  opparatus  and  where  the  self-healing  character¬ 
istic  is  desirable,  specify  Tobe  metallized-paper  glass-terminal 
tubulars.  Capacitance  ratings  from  0.01  to  10  mfd.  Voltage  rat¬ 
ings  from  150  to  600  volts  d-c.  Mineral-wax  or  mineral-oil 
impregnation  for  temperatures  —  55  to  +  85C;  silicone-fluid 
impregnation  for  —  55  to  +  105C  range. 

For  tho  "hot  spots"  where  space  is  limited,  specify  Tobe  silicone- 
fluid-impregnated  glass-terminal  tubulars.  These  units  are  built 
to  work  over  a  range  of  —  55  to  -f  125C.  Capacitances  0.001 
to  1.0  mfd.  Working  voltages  200  to  1000  volts  d-c. 

For  crompod  spoco  in  circuits  whose  surge  characteristics  prevent 
use  of  metallized-paper  units,  specify  Tobe  foil-paper  capacitors 
with  stabilized-Halowax  impregnation.  Capacitances  0.001  to  1.0 
mfd.  Voltage  ratings  200  to  400  volts  d-c.  Temperature  range 
-  40  to  +  85C. 

For  qonorol  Strvico  specify  Tobe  glass-terminal  tubulars  with  min¬ 
eral-oil  impregnation.  Capacitances  0.001  to  1.0  mfd.  Working 
voltages  200  to  1000  volts  d-c.  Temperature  range  —  55  to  -f  85C. 

All  types  available  with  windings  insulated  from  or  grounded  to 
case,  Kxtended-foil  windings  for  low-voltage  high-frequency  service; 
tabbed  windings  for  minimum  size.  Standard  capacitance  toler- 
ance  ±:20%;  can  be  furnished  ±5%. 
Write  for  catalog  giving  complete  list  of 
f mm  I  If  V  I  sizes  and  ratings. 


TOBE  DEUTSCHMANN 

CORPORATION 


Pigtail  is  dipped  through  solder  pot  with 
a  eweepiiig  motion  to  minimise  pickup 
of  drou  on  surface.  Body  of  copocitor  is 
in  left  hand,  ready  for  quick  application 
to  lead 

pared  for  pigtail  soldering  by 
tinning  with  aluminum  solder.  A 
motor-driven  metal  drum  revolves 
in  a  pot  of  molten  solder.  Holding 
each  end  of  the  capacitor  roll  in 
turn  against  the  face  of  the  cylinder 
removes  oxidation  from  the  exposed 
foil  ends  and  applies  solder  before 
the  oxide  can  re-form.  A  gearbox 
under  the  bench  reduces  speed  to 
about  100  rpm  at  the  drum. 

The  duct  for  drawing  off  fumes 
has  a  hinged  door  on  a  sliding  hood; 
when  the  hood  is  pushed  back,  the 
door  swings  down  over  the  opening 
to  close  it,  reducing  the  load  on  the 
vacuum  system  when  the  tinning 
operation  is  shut  down. 

Pigtail  leads  are  soldered  to  the 
tinned  ends  of  both  lead-foil  and 


■ 

NORWOOD,  MASSACHUSETTS 

Malhod  of  pranslag  capacitor  agoinat 

1  pigtail  bald  in  iig 
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PRODUCTION  TECHNIQUfS  (contiiiMd) 

aluminum-foil  capacitors  with  the 
aid  of  a  V-notched  jig.  The  spiral 
end  of  a  pigtail  is  dipped  into  a 
pot  of  molten  solder  and  quickly 
placed  in  the  slot  of  the  holding  jig. 
The  tinned  end  of  a  capacitor  body 
is  then  pressed  against  the  spiral 
of  the  lead  until  the  solder  solidihes. 
Two  V-shaped  notches  on  the  jig 
serve  to  position  the  body  of  the 
capacitor  and  the  lead  so  they  are 
centered  with  respect  to  each  other. 
The  notched  piece  for  the  lead  can 
be  adjusted  in  height  as  required 
for  any  diameter  of  capacitor  body. 


Tape  Cutting  Techniques 

The  problem  of  cutting  adhesive 
tape  into  the  various  lengths  re¬ 
quired  in  the  manufacture  of  tele¬ 
vision  receivers  is  solved  in  two 
different  ways  at  Olympic.  Both  use 
tools  originally  made  for  other  pur¬ 
poses,  one  being  a  wire  cutter  and 
the  other  an  ordinary  single-edge 
razor  blade. 

Adhesive-backed  cork  strips  that 
go  under  the  steel  clamping  band 
of  a  picture  tube  are  cut  to  length 
with  a  bench  setup  built  around  a 
model  C20  Simplex  wire  cutter 
made  by  Wenco  Manufacturing  Co., 
Chicago.  The  guillotine-type  blade 
of  this  cutter  is  operated  by  a  foot 
pedal.  Attached  to  the  bench  at  the 
right  of  the  cutter  is  a  yardstick, 


S«lnp  for  cuttfuq  plctttr«-tub*  cushion* 
inq  bonds 


M  N  ATURE  mt 


IKTERFERENCE  FILTER 


•  Covers  0.15  to  1000  megacycles 

•  Handles  up  to  20  amperes 
500  v.d.c./130  v.a.c.,  0-1700  cps 


.-r  \  ■  I 


Can  be  furnished  in  various 
mounting^yles;  write  for  free  d 
sheet  giving  detailed  information 


TORE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 
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USE 

StcutcCand  ‘PUm 

CRYSTALS 


Division  of  Elastic  Stop  Nut  Corporation  of  Amorica 
1027  Nowark  Avonuo,  Elizaboth  3,  Now  Jorsoy 


AGASTAT 


Compact  •  • .  Dust-Proof 

TIME  DELAY  RELAYS 

solenoid  actuated— pneumatically  timed 

Introduce*  time  delays  into  a-c  or  d-c  circuits.  Easily 
adjusted  to  provide  delays  ranging  from  0.1  second  to 
five  or  more  minutes. 

The  AGASTAT  is  small,  light,  and  operates  in  any 
position.  Dust-proof  timing  chamber  assures  long  oper 
ating  life  with  a  minimum  of  maintenance. 


Write  for  Bulletin. 
Dopt.  AI-64, 


Years  of  laboratory  experimentation 
and  field  testing  have  enabled  Stand¬ 
ard  Piezo  to  produce  crystals  that 
perform  dependably . . .  accurately 
under  the  most  extreme  operating 
conditions  to  be  found  anywhere. 

Send  for  our  completely  illustrated 
catalog,  or  outline  your  own  partic¬ 
ular  crystal  problem.  Our  engineering 
department  will  be  glad  to  assist  you. 

StciMdcind  < 
•  * 

\ 

'  PEN»*^ 


«#W  16  .^irnfo^  On*  oCta  d*r  in  3iM 

BODNAR  INDUSTRIES,  Inc. 

leads  in  the  field  of 

TRAESILLUMINATED  PLASTIC  LIGHTING  PLATES 

BECAUSE  OF  Quality  •  Uniformity  •  Performance 
Design  &  Layout  Know-How  Service" 

Quantity  Production  Promptly 

NEW  YORK— 19  Roilrood  Av*.,  New  Roclislle  (Home  Office) 

TEXAS  — Jeffenos  Tower  Ruildisg,  Dallas 

CALIFORNIA— 11056  Csmpsfon  Sf.,  N.  Hollywood 
CANADA  — 313  Montreal  Trust  Rl^.,  67  Yonge  St.,  Toronto 

DEMONSTRATION  PANEL  MIL-P-77M  (AN-P-C9)  Sent  on  Utterheod  Reauesl 


K WIRE  FORMING 
1-  SPECIALISTS 

Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Ciystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFACTURING  CO..  Inc. 
24A  Bedford  St.  Newark  3.  N.  J. 
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DAUCH 


PRODUCTION  TECHNIQUES 


(cMtiniwd) 


Using  rasor  blade  to  cut  one-inch  trlnyl 
plastic  tape  into  short  tabs  alter  placing 
the  long  strips  on  a  1  x  10-inch  pine 
board 


with  a  grooved  strip  of  wood  along¬ 
side  it  for  an  adjustable  stop.  The 
groove  is  undercut  to  resemble  a 
mortise,  and  the  wood  stop  is  cut 
like  a  tenon.  A  locking  nut  on  the 
stop  permits  anchoring  at  the  posi¬ 
tion  corresponding  to  a  desired 
length  of  tape. 

A  pipe  mounted  in  a  bench  vise 
provides  a  holder  for  the  spool  of 
tape  to  be  cut.  This  arrangement 
is  admittedly  temporary,  and  was 
used  only  because  the  vise  happened 
to  be  there  already.  The  operator 
merely  pulls  the  tape  through  the 
cutter  to  the  stop  and  operates  the 
foot  pedal.  The  adhesive  coating 
on  this  tape  is  protected  with  strip- 
pable  cloth,  hence  cut  pieces  can  be 
stacked  without  danger  of  sticking 
together. 

To  cut  plastic  adhesive  tape  into 
strips  for  fastening  deflection  yoke 
leads  together,  the  operator  unrolls 
the  tape  onto  a  piece  of  plywood, 
cutting  each  length  off  the  roll  with 
a  razor  blade.  When  the  board  has 
been  covered  with  these  long  strips, 
a  few  quick  cross  cuts  with  the 
blade  divide  them  all  into  the  de¬ 
sired  shorter  lengths.  The  individ¬ 
ual  pieces  are  then  lifted  off  the 
board  with  fingers  as  needed.  Quan¬ 
tities  required  here  were  small 
enough  to  justify  this  unmecha¬ 
nized  procedure. 


I’m  Cora  Gated  .  .  . 

H  &  D’s  new  trade  character. 
Look  for  me  and  my 
signature  on  the  corrugated 
shipping  boxes  you  buy. 

They  are  your  guarantee  of 
the  highest  standard  of 
protection  for  your  products. 
Write  for  booklet,  "How  To 
Pack  It.”  Hinde  &  Dauch, 
Sandusky,  Ohio. 


Iron-Clad  Soldering  Tips 

An  iMPBOVEn  process  for  iron-plat¬ 
ing  industrial  soldering-iron  tips 
increases  tip  life  up  to  100  hours  in 
production-line  use.  A  2-inch-long 
coating  of  commercially  pure  elec-  | 
trolytic  iron  is  electroplated  on  the  j 
tip.  Further  treatment  obviates  [ 
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PRECISION 

POTENTIOMETERS 


PRODUCTION  TECHNIQUES  (contiiiatd) 

oxidation  and  corrosion  and  in  ad¬ 
dition  prevents  amalgamation  of  the 
solder  and  copper. 

Another  saving  with  iron-clad 
tips  is  reflected  in  reduced  man¬ 
hours  required  for  reservicing  and 
replacement  of  soldering  tips.  The 
process  has  been  perfected  by 
American  Electrical  Heater  Co.  of 
Detroit  and  has  been  successfully 
tested  for  over  two  years  under 
difficult  industrial  soldering  condi¬ 
tions. 


for  aircraft 


for  gunfire  control 


...for 

servo  -  mechanisms 


Brazing  Exhaust  Tubes 

Soft  copper  exhaust  tubes  for  RCA 
pencil  triodes  are  brazed  into  the 
anode  sleeves  by  using  an  auto¬ 
matically  timed  induction  heater 
having  two  heating  positions.  The 
operator  inserts  the  exhaust  tube  in 
the  anode,  slips  two  ring-shaped 
silver  solder  preforms  over  the 
tube,  then  pushes  the  assembly  into 
a  water-cooled  spring  chuck  just 
under  the  work  coil. 

The  exhaust  tube  and  anode  ex¬ 
tend  beyond  the  chuck  and  into  a 
glass  sleeve.  Hydrogen  is  pumped 
through  this  sleeve  to  provide  a  non¬ 
oxidizing  atmosphere  for  the  silver 


get  the 
facts  about 


For  prompt  service  on  prototypes  that  meet  your  spedficationa, 
get  in  touch  with  Gamewell. 

Linear  and  non-linear  Gamewell  Precision  Potentiometers 
can  be  made  to  meet  your  exact  requirements.  And  they  are 
made  by  a  firm  with  over  98  years  of  experience  in  the  manu- 
facttue  of  precision  electrical  products. 

Write  today  for  a  copy  of  the  Gamewell  Pre- 
dsion  Potentiometer  l^klet.  It  contains  a 
convenient  glossary  of  terms  used  in  working 
with  precision  potentiometers. 

THE  GAMEWELL  COMPANY 

IMWTON  urrit  PAUS  *4,  MAUACHUSim  ’ 


Electronic  hooting  ootup  lor  •llvor-bras- 
Ing  oxbonot  tub#  to  poncQ  triodoo  on 
wood  rock  at  right.  Motol  box  with 
viewing  window  provides  operator  pro¬ 
tection.  At  upper  right  Is  hydrogen  flow 
meter 


Manufacturen  of  precision  dectrical  equipment  since  1855 


Went  more  islermation?  Uk  post  cord  os  lest  poge. 
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PRODUCTION  TtCHNIQUiS 


(eenfimitd) 


PoLTPINCe*  1-PART  SIRVICI 


brazing  operation.  The  r-f  work  coil 
is  outside  the  glass  sleeve.  A  metal 
cover  encloses  the  entire  working 
chamber.  One  tube  is  assembled  and 
loaded  while  the  other  is  going 
through  its  heating  cycle  at  the 
RCA  tube  plant  in  Harrison,  N.  J. 


Aging  Television  Sets  on 
Cabinet  Line 

By  providing  power  facilities  on 
the  final  roller  conveyor  line  in  the 
Olympic  Radio  &  Television  plant, 
highly  valuable  extra  minutes  of 
aging  are  obtained  while  knobs  are 
being  installed  and  other  finishing 
operations  carried  out. 


fABRlCATlOW 

Teflon 


.plications 


TtCHNlCAl 


.ioc.,  PO'''"'” 

«  ond 

^fionondfobnco^ion 

,  T.flon  •osier, 


polypenc® 
jesofled  flomPo 

thefie'd 
Acs.  And  ever 
neersbo''*^:*' 
the 

„,ake»heoppbcc 

of  pOLYPE^^^p 

economical.  The'* 

dolo.  oPf 
ence  and  Ae'd 
ore  yours  for  the 


HOlOlO 


mkCHlHW 


iXTflUOlO 


Plueqinq  l•l•Ti■ion  Ml  into  connector 
that  slidoa  in  power  trough  mounted 
alongalde  conTeyor  line 


As  soon  as  the  chassis  and  pic¬ 
ture  tube  are  installed,  the  operator 
plugs  the  line  cord  of  the  set  into 
a  Universal  Trol-E-Duct,  made  by 
Bulldog  Electric  Products  Co.,  De¬ 
troit.  The  set  then  tows  this  con¬ 
nector  down  the  line. 


IrMMMKS  at  fk*  On  Rm.  CeMMoy 


maif  noaf  / 


SEND  ME  THE  FACTS... 

..on  Polypenco  Teflon— how  it  i«  applied  □ 
—  prices  on  shapes  available  Q 


Tube  Tester  Adapter 

When  large  groups  of  tubes  require 
testing  prior  to  installation  in  pro¬ 
duction-line  equipment,  use  of  a 
special  adapter  devised  by  W.  M. 
Savage  and  R.  R.  Edinger  of  the 
U.  S.  Naval  Air  Station  in  Norfolk 


AOORfSS 


ZONC. 


Th«  POlYMilt  CORPORATION  of  P»mw.,  Raodint.  P*""*. 


Wont  more  mfermoliM?  Um  pmI  card  on  lost  poga- 
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PREMAX  PRODUCTS 


DIVISION  CHISHOLM  RYDER  CO.,  INC 


Available  lor  envclppe  types  T?,  T8,  MTS. 
T9,  T12;  ST12,  ,T122DI.  ST14,  S14,  ST-16; 
T5I,,.  TGi/j,MT-IC,  ST19,  T14.  ST128CT-9, 


Gain  Up  To  8DB 
With  the  Premax 
Center-Loaded 

ANTBN*Wkl 


An  essential  for  mobile  installations 
in  the  2  to  8  me.  band  when  positive 
transmission  and  reception  is  desired 
or  you  want  greater  range.  Consists 
of  6'  tapered  whip  mounted  above 
the  loading  coil  and  a  2'  base  rod. 
Fits  any  Premax  or  ’4"  mounting. 
Available  for 

14,000  kc . 20  matan 

2,374  kc . CAP  bond 

3,105  kc . Airport  bond 

3,000  kc . 75  matart 

4,323  kc . CAP  bond 

4,505  kc  .  .  CAP  bond 

2000-3000  kc  Marina 

Sand  for  Bullatin 


■  Th«  NEW  Hycor  Type  "P"  toroid  coils  are  hermetically 
molded  in  a  special  tough  plastic  compound.  They 
will  withstand: 

^  Ambient  temperatures  from  —40  C  to  135  C. 

^  95%  humidity  .  .  .  boiling  salt  water. 

^  Amazing  degree  of  mechanical  shock. 

Space  saving:  Dimensions  of  Type  EM-3P  coils  shown  in  illustration  ore 
1-1/16"  O.D.  by  1/2"  thick.  (Inductance  up  to  7  henries.) 
Clearance  hole  for  a  6-32  mounting  screw  is  provided. 

Send  (or  Bulletin  TP 


REPRESENTATIVES: 
Jock  Baaba, 

5707  W.  Laka  Straat,  Chicago,  lllinoic 
Gaorga  E.  Harris  &  Co., 
Box  3005,  Municipal  Airport,  Wichita,  Kansas 
Marvin  E.  Nulsan, 
5376  E.  Washington  St.,  Indianapolis  19,  Indiana 
Burlingama  Associotas, 
103  Lofayatta  Straat,  Naw  York  City 


11423  VANOWEN  STREET 
NORTH  HOLLYWOOD,  CALIFORNIA 
SUnsat  3-3860 


PENCIL  TYPE 

Industrial  Soldering  Irons 


These  retainers  ore  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subiect  to  shock  and  vibra¬ 
tions.  These  retedners  meet  the 
requirement  of  all  IAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hemd. 


FFeatherllffct 

only  2  oz. 


Extra  rvoed 

stainless  steel  construction 


cooling  fins,  plastic  handle 


30  Cummington  St.,  Boston  15,  Mass. 


PRODUCTION  TECHNIQUES 


(coRtimied) 


for  A.C  anrent 


Mathod  of  connoctinq  adaptor  to  otond- 
ard  tub#  toator  with  coblo  and  plug. 
This  unit  hos  throo  oach  of  throo  dif- 
foroni  typos  of  aockots  (4-pin.  octal  and 
7-pin  miniatuTo),  to  pormit  warning  up 
two  tubos  whilo  ono  is  boing  tostod 


cuts  tube  testing  time  in  half.  This 
saving  in  time  is  achieved  by  pro¬ 
viding  additional  sockets  in  which 
tubes  can  be  warmed  up.  A  switch 
is  used  to  place  any  one  of  the 
sockets  into  the  test  circuit  while 
tubes  in  the  other  sockets  are 
warmed  up. 

An  additional  feature  simulates 
normal  aircraft  vibration  during 
the  test.  This  is  achieved  by  mount¬ 
ing  inside  the  adapter  chassis  a 
small  electric  motor  having  a  few 
drops  of  solder  on  one  side  of  its 
shaft.  The  adapter  is  mounted 
on  four  two-pound  rubber  shock 
mounts,  so  that  the  tubes  are  given 
a  vibration  check  when  the  motor 
is  turned  on. 


INVERTERS 


For  Inverting  D.  C.  to  A.C _ Specially  Designed 

for  operating  A.  C.  Radios,  Television  Sets, 
Amplifiers,  Address  Systems,  and  Radio 
^  Test  Equipment  from  D.  C.  Voltages 
^  in  Vehicles,  Ships,  Trains,  Planes 
^  ^  and  in  D.  C.  Districts. 


Extension  Drill  Rod 

Need  for  costly  special-length  drills 
for  hard-to-get-at  drilling  locations 
is  reduced  through  use  of  a  new 
drill  extension  rod  and  a  series  of 
52  small-diameter  extension  chucks. 
These  chucks  permit  use  of  stand¬ 
ard-length  small  drills  in  the  exten¬ 
sion  rod  without  time-consuming 
brazing  or  soldering  operations. 

Chuck  sizes  correspond  to  stand¬ 
ard  drill  sizes  from  No.  52  to  No. 
10  and  to  fractional  drill  sizes  from 
A  inch  to  A  inch  by  64th8.  The 
anti-slip  chucks  can  be  inter- 


"A**  VaNwT  Pfmlwafw,  DC-AC  Inworfora,  A«l*  RoAi*  Vibratara 

^MBucAM  hmurn  i  R/m  Co. 

Since  f93f 

SAINT  PAUL  1,  MINNESOTAt-U.  S.  A. 
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(continued) 


PkODUCTION  TECHNIQUES 


N0.637PS 

iPOT  Horm»t>c«tly  SmMi 
fliiV-lii  Ty|M  Im  OcNiI  Mwfi 


Using  drill  sxtMsIon  rod  with  ordinary 
sloctric  drill.  Individual  chucks  ars 
ovailablo  lor  oach  drill  slss,  as  at 
lowsr  right 


changed  in  a  few  seconds.  The 
extension  rod  fits  any  quarter-inch 
electric  drill  or  lathe  chuck.  Manu¬ 
facturer  of  the  new  tool  accessory 
is  Beaver  Tool  Co.,  Box  298,  Hunt¬ 
ington,  L.  I.,  New  York. 


most  advanced  benneti- 
callv  sealed  relays  can  best 
be  desiped  and  produced  by 
a\firm  like  Leach  which  pio¬ 
neered  this  field  from  the  be- 


Deflection  Yoke  Production 
Techniques 

Production  of  70-degree  and  90- 
degree  deflection  yokes  in  DuMont's 
E.  Paterson,  N.  J.  plant  involves 


NO.9031SS 

SPOT  HsrmsHcnHy  SsoMt 
IsMsr  Tsrminal  Type 


S  Leach  you  will  find 
engineering  testing 
uction  facilities  to 
solve  your  relay 
in  the  electrical  and 
fields. 

surpassed  dependa¬ 


bility  ot^each  Relays  has 
been  pros^  by  nearly  four 
decades  of  leadership  in  pro¬ 
viding  all  t^;^  of  relays  for 
maximum  performance 
under  competitive  operating 


conditions. 


Paffaraiaiica  eharuetaHtrtes  far  the 
Rsloys  WoWfUd  ahavs  «w  os  faWewtt 

*  Catarts  wtadi  10  Aanpa. 

RiilaHvs  gad  hidacllva  «t  29  VDC. 

*  0  Aoipa.  MaSar  la«d  at  M  VDC 

*  10Ainpa.RaaMva«t11SVAC400cy<laa. 
CalMMVDC 


k 

i _ 

f  —  » . 

(U—  s. 

OaprasaaSaWaas  h  Madpol  CMas  af  Iba  UJ.  and  Canada 


Praasiag  SO-dagraa  yoka  coils  to  shops 
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^KODUCTION  TICHNIQUES 


(contimtcd) 


Ploclng  yolra  coU  auMBbly  In  Inaula- 
tion-wrappUtg  ilxtur*.  aitnr  placing  tap* 
on  alld*.  adh**iT*  sld*  up,  and  placing 
•nd  oi  Tornlsbod  cambric  strip  on  top* 


many  special  techniques  developed 
to  maintain  quality  despite  increas¬ 
ingly  stringent  design  requirements 
for  use  on  large  picture  tubes. 

Yokes  for  90-degree  picture  tubes 
are  wound  automatically  on  special 
machines  in  DuMont’s  plant,  tied 
loosely  with  tape,  dipped  in  varnish, 
baked  in  an  oven  for  about  20 
minutes,  then  quickly  transferred 
one  by  one  to  a  forming  press  while 
still  hot.  The  press  squeezes  the 
coil  to  its  precise  final  shape.  Each 
coil  is  left  in  the  press  about  12 
seconds,  which  is  sufficient  to  cool 
and  set  the  varnish  because  the 
mass  of  metal  in  the  press  conducts 
heat  away  rapidly. 

Assembly  of  coils  comes  next, 
with  Saran  sheets  between  the  hori¬ 
zontal  and  vertical  pairs  for  insula¬ 
tion.  Additional  Saran  insulating 
sheets  are  wrapped  loosely  around 
the  four-coil  assembly  and  anchored 
with  tape.  The  yoke  is  then  held 
in  the  jaws  of  a  special  foot-oper¬ 
ated  roller  fixture  and  the  foot  pedal 


*Now!  Below  surface  permanent  brand  markings  legibly  imprinted 
on  vinyl  tubing  with  the  ease  of  typewriting.  The  Coxhead 
Branding  Machine  is  a  specialized  development  of  the  famous 
Vari*Typer  principle  to  give  you  the  tremendous  savings  in  time 
and  costs  made  possible  by  swift,  accurate  markings. .. indeli* 
bly  printed ...  by  simply  t^ing  on  the  standard  keyboard. 

Swift,  Accurate  Marking. ..Indelibly 
Branded...  by  simply  TYPING! 


Instantly  changeable  type  perinits 
lettering  in  sizes  from  1/6”  to  1/12” 
in  height.  Typewriter  keyboard  can  be 
operated  by  ‘bunl-and-peck’  oi  *  touch’ 
system,  with  perfect  copy  through 
uniformly  controlled  impression.  The 
machine  handles  tubing  from  1/8”  to 
1/2”  in  dituneter,  in  continuous 
strips.  Automatic  spacing  and  change¬ 
able  type  permit  use  of  small  type, 
closely  spaced  for  small  sleeves, 
and  large  type,  expanded.  Coxhemd 
Branding  Machines  are  in  use  in  U.S. 
Naval  Shipyards,  Aircraft  Companies, 
Precision  Parts  Manufacturers  and 
other  industries  where  (piick,  frequent 
changes  in  identification  on  vinyl 
tubing  are  required. 


The  power  stroke  is  uniformly  con* 
trolled.  The  heat,  which  indelibly 
brands  and  colors  die  letters,  is 
thermostatically  controlled.  The 
imprint  is  absolutely  permanent... 
will  not  rub  off  or  wear  off. 


RALPH  C  COXHEAD  CORPORATIOH 
720  Pr*tlngh«ys*n  Av*.,  H*wark  S,H.J. 
Please  send  me  Vari-Typer  Booklet  167 


Send  for  free  literature  end  actual 
speclmene  of  work  on  vinyl  tubing. 


SotoMng  yoko  by  bond  to  wrap  faitula- 
lioa  around  H  under  proMuro.  Tapo 
•ticks  to  Saran  and  pulls  lb*  cambric 
around  os  tb*  yoko  is  turn*d 


Tent  for  Me  ed  eel  on  Cosb*od  DSJ 
Com$>oelng  Meehlne.  Heedllnee  eel 
on  th*  CoMheed  HKADLINBR. 


ZONS...STATS., 
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ELECTRONIC  SHIELDING 

at  ct^  Cc^t  / 


."VH 


★  TRANSFORMfcRS 

★  saturable 
reactors 

★  ELECTRONIC  A 
DEVICES  m 


Obt. 


Flectram 


MFC.  CO. 


1901  CLYBOURN  AVENUE  •  CHICAGO  14,  ILLINOIS 


Sole  distributors  in  the  U.S.A.  for; 

Milliard  Overseas  Ltd 


SMALL  ^ 

METIIL  STAMPINfiS 


The  recently  developed  ond  improved  LIND- 
GREN  DOUBLE  SHIELDED  SCREEN  ROOMS— 
designed,  engineered  and  constructed  to  incor- 
I  porate  True,  Insulated  double  shielding — FOR 
i  MAXIMUM  shielding  efficiency  and  the  highest 
I  possible  attenuation.  (An  insuloted  double 
>  shielded  type  screen  room  has  a  higher  ottenu- 
tion  than  a  cell  type.)  TWO  close  mesh  cop¬ 
per  screens  are  each  physically  separated  ond 
electrically  insulated  from  each  other.  Each 
screen  is  independently  grounded.  No  soldered 
connections.  A  true  laboratory  screen  room 
made  in  sections — easily  assembled.  Can  be 
supplied  in  Special  Sizes.  Built  to  be  a  perma¬ 
nent  investment. 

QUICK  FACTS  by  return  mail,  with  construc¬ 
tion  diagrams  and  engineering  test  reports. 
Write  us  today. 

ERIK  i  LINDGREN  t  ASSOCIATES 

EiUMlihMl  1939 

451S-17  N.  Rovenswood  Avenue 
Chicopo  40,  Illinois 
Phone  Sunny  side  4-0710 
8sIm  Entlsssrint  Rsvrssentativn  Throushsat 
Th*  United  Statae 


201  Chapman  Street,  Providence,  R.  I. 


Send  your  prints  for  regular  or  spedal 
stomping  jobs  to  Pottort-MocGuyer  where 
specialized  engineering  experience  and  tool* 
making  skill  combine  to  produce  stamped  metal 
parts  accurately,  economically,  promptly.  A 
dependable  source  for  over  35  years,  P-M 
is  completely  equipped  in  an  extensive  modem 
plant  for  targe  volume  production  to  meet  the 
most  exacting  requirements.  Moderate  die 
charges;  precision  work;  prompt  service. 

P-M  welcomes  the  opportunity  of  working 
with  your  engineers  in  the  initial  stages  of  their 
spedal  stamping  designs  when  the  accumulated 
spedalized  knowledge  of  our  Technical  Staff  | 
will  aid  them  in  obtaining  the  most  effident  | 
stamping  at  the  lowest  cost.  j 

TERMINALS  for  ELEaRIC  WIRES  ! 

SpedoUtksg  In  tuwwlwolt,  F-M  hoa  diua  lo  prodwcu  evuv  400  / 

dtWuiwit  Unda  of  tonnfawti.  Wu  alto  prwdde  pre-eoUered 
tondom  tonninali  tuppBod  on  roolt,  wMi  modilno  thof  otladioa 
and  aotdora  cd  rotoa  up  to  1 200  porfoct  lomlnaflont  |>or 
hour.  Sund  for  ootatog. 


PATTONMacGUYER  COMPANY 
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PRODUCTION  TECHNIQUES 

(coetlsetd)  1 

Um  of  modlflod  banding  macbiao  to 
iaston  Forrllo  coros  around  TOnlogroo 
doiloction  yoko 


is  operated  to  close  the  jaws.  The  ; 
rollers  bear  against  the  insulation  j 
and  force  it  down  into  the  groove  of  j 
the  coils.  Rotating  the  yoke  by 
hand  now  wraps  a  previously  ap¬ 
plied  narrow  strip  of  varnished  | 
cambric  insulation  around  the  yoke 
down  in  the  groove,  to  form  a 
smooth  bearing  surface  for  the 
core.  Another  tab  of  adhesive  tape 
locks  the  cambric  in  position  to 
complete  the  insulation  job. 

The  two  half-sections  of  the  Fer¬ 
rite  core  are  set  into  the  groove  of 
the  yoke  and  locked  in  position  with 
a  banding  machine.  This  is  an 
adaption  of  a  standard  banding 
machine,  in  which  the  operator  i 
operates  a  ratchet  lever  to  tighten  ’ 
the  band,  then  pushes  a  foot  pedal 
to  cut  the  band  after  it  has  been 
locked. 

To  adjust  finished  yokes  for  mini¬ 
mum  cross  coupling,  a  filament 
transformer  is  used  to  energize  one  ' 


...WHEN  YOU  ADD  HAMMARLUND 
Selective  Calling  Equipment 
to  Mobile  2-Wdy  Radio  Systems 
•  ..aAND  It  means 
PRIVACY...QUIETNESS...CONVENIENCE 


Privaqr,  speed,  quietness  and  con¬ 
venience  become  an  accepted  part  of 
day-in-day*out  operations  of  2'Way 
radio  systems  used  to  control  large 
fleets  of  emergency  service  or  com¬ 
mercial  vehicles,  or  distant  fixed  su- 
dons,  when  Hammarlund  Selective 
Calling  Equipment  is  added. 

By  the  push  of  a  bunon  the  dis¬ 
patcher  selects  within  OJ  seconds 
the  vehicle,  remote  station,  or  group 
of  receivers  which  he  wants  to  con¬ 
tact.  Only  the  $tltcitd  operator  or 
group  of  operators  can  receive  the 
call. 

If  a  radio  operator  is  away  from 


his  station  when  a  call  comes  in,  an 
indicator  light  will  be  turned  on  to 
show  he  was  called  while  absent. 
For  police  and  other  emergency  ve¬ 
hicles  the  horn  or  other  alarm  can 
be  remotely  activated  to  summon 
drivers  whose  work  has  taken  them 
from  the  immediate  vicinity  of  their 
cars. 

Write  today  to  the  Hammarlund 
Manufacturing  Company  for  de¬ 
scriptive  information  about  this 
selective  calling  equipment  that 
was  engineered  to  produce  new 
benefits  for  you  from  your  2«way 
radio  system. 


Rotating  yoke  by  hand  to  wrap  insula* 
tion  around  it  under  pressure.  Tope 
sticks  to  Saran  and  pulls  the  cambric 
around  os  the  yoke  is  turned 


HAMMARLUND  MANUFACTURING  CO.,  INC. 

460  WEST  34th  ST.  •  NEW  YORK  1,  N.  Y. 
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Wood  rod  uaod  to  koop  dirt  out  of  com- 
pUtod  yok*  aBMinbly  during  tostlng 
oi  indiTidual  colli 


Wait  mere  infernutien?  Um  pest  card  ea  Mist  page. 
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Selenium  rectifiers  needed  for  ex¬ 
perimental  work  or  very  small  pro¬ 
duction  runs  can  be  assembled  to 
order  in  a  few  minutes  from  com¬ 
ponent  parts  available  as  a  kit  from 


535  Main  Straat,  Acton,  MaiioclinMtti,  Tol.  ACten  3-7711 


TIE 

INSTRUMENTS 


PRODUCTION  TECHNIQUES 


Technology  Instrument  Corp.  Presents  a 
Compactly-Built  Wide-Bond  Decade  Amplifier 

Featured  by  its  wide  band  reaponae,  high  input  impedance,  low  output 
impedance,  and  compact  dimenaiona,  TIC’a  Type  500-A  wide  band  decade 
^plifier  ia  excellent  aa  a  general  purpoae  laboratory  inatrument.  Here  ia  an 
inatrument  for  apecial  applicationa  requiring  a  zero  phaae  ahift  and  high 
atability  of  gain.  TIC  increaaea  the  general  utility  of  thia  amplifier  by  includ¬ 
ing  a  aelf-contained  power  aupply  and  cabinet  or  rack  mounting. 


SPECIFICATIONS: 

AmplMcotlon  :  10,  100  and  1000  timea,  aelected  by  3-poaition  rotary  awitch. 
Progwancy  Rospoma:  Flat  to  ±  .5  db  from  $  cyclea  to  2  me  on  gain  of  10;  Flat  to 
±  .5  db  from  5  cyclea  to  1.5  me  on  gain  of  100 :  Flat  to  ±  .8  db  from 
5  cyclea  to  1  me  on  gain  of  1000.  i 


AmplHIcutian  Accwrocy:  ±  2%  of  nominal  —  dependent  on  preciaion  reaiatora  only;  | 
Unaffected  by  normal  tube  characteriatica  or  line  variationa.  | 

PtMisa  SklH  an  All  RongM:  0  to  ±  2*  from  20  cyclea  through  100  kc 

Oaln  SluWlity  on  All  Rongas:  Conatant  with  line  voltagea  of  105  to  124  volta. 

NoIm  Ham:  60  db  below  maximum  output  voltage  with  input  aborted. 

Input  Impodonca:  Approximately  160  megohma  ahunted  by  1  fiftf- 

Output  Impodtmcu:  Approximately  200  ohma. 

Output  VuHugu  an  All  Rongas:  20  volta  maximum  output  acroaa  a  load  of  20  k  A  or 
greater. 

Nwor  Supply:  105-125  volta,  50-60  cyclea  aelf-contained  power  aupply  requiring 
approx.  30  watta.  (230  volt,  50-60  cyclea  modela  available). 

Mounting  Dimonstons:  Single,  in  cabinet:  13^”  wide  x  5"  high  x  OH'  deep.  (IIW 
X  3^'  panel)  Single,  for  rack:  19"  wide  x  3^"  high  x  8^"  deep. 

The  low  diatortion  ia  a  feature  much  desired  in  amplifiers  of  this  type. 
Further  information  and  details  gladly  sent  upon  request. 
fnglmMrlitg  RaprMoiitativas 

Chlesio,  111.  —  UPtown  S-IUI  Amprior.  Ont.,  C«n.  Arnprior  400 

CUvtiand,  Ohio  —  PRospset  ISItl  Hollywo^,  Cal.  —  HOIlyweod  O-OMS 
Wait^m,  Mass.  —  WAItham  S-OW  Dallas.  Taicas  —  Olsen  MIS 
Beenton,  N.  J.  —  Boonton  t-MP:  ReaalanC,  Raw  Jarsay—  CaMwaU  MS4S 

Dayton,  Ohio  —  Michigan-Stll  .Wyncota,  Pa.  — Otantt  HOS 

SlWar  String,  Md.  -  Sligo  T-SM 


pair  of  deflecting  coils,  and  the 
other  pair  is  connected  to  a  cathode- 
ray  oscilloscope.  The  two  pairs  of 
coils  are  then  rotated  with  respect 
to  each  other  until  the  pattern  seen 
on  the  scope  is  between  masking 
tape  lines  indicating  acceptable 
cross  coupling.  Usually  the  coils 
can  be  turned  sufficiently  without 
loosening  the  clamping  band. 

After  cross  coupling  has  been 
checked  the  coils  are  cemented  to 
keep  them  in  position. 

In  RCA’s  Camden  plant,  a  wood 
rod  resembling  a  potato  masher  is 
used  to  keep  the  deflection  yoke  in 
its  correct  shape  during  assembly 
and  to  keep  out  steel  particles  and 
dirt  that  might  otherwise  get  in 
during  testing  and  damage  the 
enamel  insulation  on  the  coil  wire. 
The  rod  is  in  two  sections,  of  differ¬ 
ent  diameters,  for  use  on  two  differ¬ 
ent  sizes  of  yokes.  The  wood  is 
turned  to  give  a  loose  fit,  so  as  not 
to  scratch  the  coil. 


Rectifier  Assembly  Kit 
for  Pilot  Runs 


ENT  Coup. 


n-TALKS 


lYAUPlf  OF  NON  MNfAt  function 
AVAU  AIK  AS  STANUAt'. 

T,r#  »  S2  l«r.  •  -  - 


CKCTI'C  Al 


MOUNTiNf. 


IFSISTanCF 


Not*  Fh»A(  tc  b4«*  p’ 
tt4<'  •«*  |t 

b^k*  *• 


Tti*  •'*1  SH2 


.104  friAcl. 
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IISFa»  Ttpfs  CNir 


cwitom  b4». 
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(continiMd) 


8«Uiilum  r«ctlil«r  kM 


Federal  Telephone  tt  Radio  Corp. 
Each  kit  contains  sufficient  hard¬ 
ware  and  parts  for  assembling  any 
one  of  four  different  rectifiers — 
half-wave,  full-wave  center  tap, 
full-wave  bridge-type  and  full-wave 
battery  charger. 

Accompanying  instructions,  dia¬ 
grams  and  tables  give  assembly 
procedures  and  operating  ratings 
for  24  different  assemblies.  Recti¬ 
fiers  can  be  taken  apart  and  reas¬ 
sembled  to  meet  modified  conditions, 
thereby  permitting  equipment  de¬ 
sign  changes  without  loss  of  time 
in  reordering  and  without  delays 
associated  with  filling  of  small  spe¬ 
cial  orders. 


t*SI 


SUP  SINGS 


Technology  Instrument  Corporation  potentiometers  are  designed  for 
application  in  computing  devices,  instrumentation,  electronic  control  and 
servo  mechanisms  —  wherever  extreme  electrical  and  mechanical  precision 
is  an  essential  requirement. 

As  a  result  of  years  of  custom  manufacturing  a  complete  line  of  standard 
sizes  is  available  ranging  from  7  inches  in  diameter  to  the  sub-miniature 
in  diameter. 

Custom  design  both  mechanical  and  electrical  is  a  featured  TIC  service. 
Precision  non-linear  pots  may  be  designed  to  meet  customer's  re<^uirements 
from  either  empirical  data  or  implicit  functions.  Taps  and  special  winding 
angles  anywhere  up  to  360*  continuous  winding  can  be  incorporated  into 
both  linear  and  non-linear  precision  potentiometers.  Greatly  expanded  facil¬ 
ities  plus  mass  production  techniques  meet  customer  volume  needs  yet 
maintain  precision  tolerances  in  both  linear  and  non-linear  potentiometers. 


Arbor  Press  Mounts 
Subminiature  Sockets 

Seven  subminiature  tube  sockets 
are  simultaneously  forced  into  self¬ 
locking  holes  in  a  chassis  for  the 
Signal  Corps  model  PRC-6  trans¬ 
ceiver,  by  using  a  modified  Royers- 
ford  Excelsior  No.  0  Arbor  press; 


Arbor  proas  modlflcotiOB  lor  liworttiiq 
•ubnUaioturo  aockots  tat  cbossis,  cw  uaod 
ot  Utillly  noctronics 


131  Mala  SIraat,  Actaa,  MassachasaHs.  Pkaaa  Actoa  3-771 1 
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HOLD 

TIGHT 
with  a 

BIRTCHER  CLAMP 

There  it  «  Birtcher  Qamp ...  or  owe  csh 
bt  dttigntd ...  for  every  tube  you  ute  or 
intend  to  ute. 

Regerdlett  of  the  type  tube  or  plug-in 
component  your  operation  requiret... 
and  regardiett  of  the  vibration  and 
impact  to  which  it  will  be  tubiected . . . 
a  Birtcher  Tube  Clamp  will  hold  it 
tecurely  and  rigidly  in  place. 


Cstulog  smd  sttmpUt  sent  by  return  mail. 


Company  .  H-6-3 

Attention  ot:  . .  . . .  .. 

AddrcM - _____ - 


City— _ _ _ State. 
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49th  ST  I.0NG  ISLAND  CITY  3  N  Y 

Tel  AStOfia  8  8905 

ort  Oepf  Rochg  I  nf  er  ng  tion  g  j  Corp 
13  East  40  Street,  New  York  16,  N.  Y 


WRITE  FOR  CATALOG ! 


THE  DISTINCTIVE  NEW 


18"  Deep,  22"  Wide 

offer  yew  the  greatest  dellar-fer-deliar 
value  in  the  industry  tedayl 

Bscoum  only  in  Itio  Et-23S  will  you  find 
IhsM  unique  feoturati 
^  Standard  43'Xi",  67W',  end  esii"  liaigbt*. 
New  ribbed  design  corner  trims,  with  nem 
qukk  nONT  detasbable  fastenings. 

^  The  doer  is  stamped  from  one  piece  ef 
steel  and  reinforced— with  farmed,  cleon,  ' 
imeoth,  double  thkk  edges. 

^  "Multiracks"  available  with  doted  er  open 
intermediate  sides  fat  roch-to-recfc  wiring. 
Streamlined  modern  design;  beautiful  finish. 
PttMini  m  dtctroaic  product?  Consult  Pit4tttil  for 

RACKS  •  CABINETS 
CHASSIS  •  PANELS 

Remember,  Ror-Metel  equipment  is  mode  by 
electronic  tpedolatt,  not  hist  o  sheet  metal  shop. 


••MULTIRACKS” 

These  Rocks  may  be 
assembled  In  multipie  units 
as  shown  above_ 

SHELVES  avaiiable. 

Also  ROLLER  TRUCKS 
available  for  single  racks 
or  "Muhiracks". 

NO  INCREASE  M  COSTI 

The  ER.225  is  priced  to 
compete  with  rocks  not 
hoving  the  equivalent  fea¬ 
tures.  Beyond  doubt  —  it's 
the  Induttry'i  greatest 
value.  _ 

The  ER.22S  Rock  at  used 
by  the  American  Communl- 
cotioru  Corp.,  N.  Y.  C.  IS. 


yftruUh 


It’s  Engintered  for 
TOP  PERFORMANCE 
...  in  Production  NOWI 


This  new  DX  90*  Deflection  Yoke  has 
everything  a  television  receiver  manufac¬ 
turer  wants  ...  a  sharp  full-screen  focus, 
a  minimum  of  pincushioning,  the  ultimate 
in  compactness  and  a  price  that's  down¬ 
right  attractive.  Because  this  yoke  has  been 
brilliantly  designed  for  mass  production  on 
DX’s  specialized  equipment,  it  warrants 
immediate  consideration  in  your  27*  re¬ 
ceiver  plans.  Write  us  today. 


DEFLECTION  YOKES  . . .  TOROID  COILS  . . .  CRYSTALS 
I.  F.  TRANSFORMERS  .  .  .  R.  F.  COILS  .  .  .  DISCRIMINATORS 
SPEAKERS . . ,  TV  TUNERS  . . .  ION  TRAPS  . . .  TRANSFORJOERS 
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(coatiimcd) 


PRODUCTION  TECHNIQUES 


the  bottom  on  the  press  holds 
and  locks  the  sockets  upside  down 
precisely  in  final  positions.  The 
blank  chassis  is  held  in  the  top  part 
of  the  press  by  springs.  Operation 
of  the  press  handle  then  forces  the 
chassis  down  over  the  sockets. 


Carbon  Tet  Dispenser 

Where  carbon  tetrachloride  is  occa- 
.sionally  needed  for  cleaning  metal 
parts  at  incoming  or  outgoing  in¬ 
spection  positions,  it  can  be  kept  in 
an  ordinary  window  cleaner  spray- 
dispenser  bottle  ready  for  conveni¬ 
ent  use. 


Pick-Up  Tweezers 

Handling  of  small  objects  is  made 
easier  by  new  automatic  pick-up 
tweezers  about  the  size  of  a  foun¬ 
tain  pen.  Depressing  the  top 
plunger  of  the  tool  causes  three 
hooked  spring-steel  fingers  to  ex¬ 
tend  from  the  tip  and  flare  out. 
When  the  plunger  is  relea.sed  any 
object  within  the  grasp  of  the  fing¬ 
ers  is  firmly  held.  Maximum  spread 
for  gripping  is  over  one  inch. 

The  new  tool,  available  from  Win 
Sales  Co.,  Forest  Hills,  N.  Y.,  is  ex- 


approifd  by 
service  munaffcrs  of; 


admiral 


zenith 


All  ihr  nrrritary  signal  lourrea  for  alignment  of 
FM  and  TV  rrceivert  •  Includea  the  Simpton  High 
Sentiliviiy  Otcilloacope  and  high  frequency  crystal 
probe  for  signal  tracing  •  Independent,  continuously 
variable  attenuators  and  step  attenuators  for  both 
AM  and  FM  units  offer  complete  control  of  output 
at  all  times  •  O-IS  megacycle  sweep  is  provided  by 
a  noiseless  specially  designed  sweep  motor  based 
on  D'Arsonval  meter  movement  principles* 

The  esclusive  Simpson  output  cable  (illustrated) 
includes  a  variable  termination  network,  quickly 
ailapird  to  provide  open, 7S  or  300  ohm  termination 
—  the  addition  of  a  pad  provides  attenuation  and 
isolation  Use  of  appropriate  resistors  across  certain 
terminals  will  provide  any  other  termination  required. 
A  .002  MFD  blocking  condensor  can  be  added  on  ^ 
any  termination  for  use  on  circuits  containing 
a  DC  component  •  The  FM  generator  output  voltage 
is  constant  within  .2  DB  per  MC  of  sweep. 


motorola 


emerson 


hallicrafters 


I>«prMslnq  lop  plunqor  ■proads  pick-up 
ilnqort  oi  •toiiilou  stool  tool 


dealer’s  net  ^395.00 
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StMPSON  ELECTRIC  COMRANV 

Koe  W.  KilUla  SI.,  CSkafO  44,  Mllnols  •  Rtiona.  COtumbus  l-tltl  •  In  Canada:  Oach-SImosen,  LM.,  London,  Onl. 


PRODUCTION  TECHNIQUES  (coatinMcd) 


Typ*  No. 


CRIO-20 

CR 140-20 

CR200-20 

CR3S0-S 

CR600  -4 

CRtOO-4 

CR900-4 

CRM900-5 

CR9S0-4 

CR163S-S 

CR1700-2 

CRM1700-2 

CR3500-3 

CR4200-3 


Voltago  (V) 


Curronts  (Amps) 


Wrlt0  for  furthor  dotailu—includo 
tpocMcerfens  for  your  application 


BETTER  COMPONENTS  MAKE  BETTER  INSTRUMENTS 

The  Vtclot^en  Inslrumenl  Co. 

3B00  PERKINS  AVENUE  •  CIEVEIANO  14  OHIO 


Insortbig  rosialors  in  bran  ]i«  os  ilnl 
atop  In  obloinlnq  a  porallol  connocUon 
with  practically  taro  load  langtha 


fVrrORt  rof wtator 
ttdoo  doslffiod  to  closoly 
rof  uUrto  lino  or  battory 
currant— aim  ply,  officiontly, 
ot  minimum  cost. 

ln»a^urront-  rogulotor  tuba 
an  incrooso  in  currant 
is  automatically  com- 
ponaatod  for  by  incroatod 
rosiatanco. 


What /About... 

/  CURRENT  RANGE  .  .  .  Many  tube  types  available 
^  .025  to6amps.A.C.& D.C. 

/  VOLTAGE  DROP  ....  Varies  I  to  100  V  depend- 
^  ing  on  current,  bulb  size. 

/  PHYSICAL  SIZE . Standard  T^.  T.9  or  ST- 14 

W  — octal  or  miniature  base. 


^  ENVIRONMENTAL  Reliable  operation  at  ex- 

^  CONDITIONS .  treme  temperatures, 

M  humidity,  altitude. 

^  MIL  SPECS.  .  .  Type  approved  tubes  available. 

■■  MB  ■■  Ml  m  ^ 


ELECTRICAL  CHARACTERISTICS  . . .  TYPICAL  TYPES 


Ralaoainq  plungar  oi  tool  ratracta  iing- 
ara  ior  gripping  acraw  or  otbar  amall 
obiact 


cellent  for  picking  up  oddly  shaped 
objects,  hot  objects,  pieces  that  are 
difficult  to  grip  or  adjust  because  of 
their  size  or  shape,  and  highly 
polished  pieces  that  must  not  be 
handled.  It  can  hold  or  adjust  parts 
in  spaces  too  cramped  for  a  hand. 


Soldering  Resistors 


The  problem  of  connecting  eight 
matched  carbon  resistors  in  parallel 
with  practically  zero  lead  length 
while  holding  the  combined  final  re¬ 
sistance  within  0.6  ohm  of  the 
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Wont  Mart  lafariMtiM?  Um  post  cord  on  lost  pogo. 
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To  Wind  Coils  of 

INVISIBLE  WIRE 


or  other  minute 
precision  operations 


Cutllag  rMUtor  l«ada  to  dlilanni  lam- 
porary  lanqtha  to  facilltota  Inaartion  of 
laods  ia  holaa  ol  and  plota 

required  61.26-ohm  value  was  solved  | 
through  use  of  a  unique  assembly  j 
and  soldering  procedure  in  the 
Clifton,  N.  J.  plant  of  Allen  B. 

Du  Mont  Labs,  Inc. 

The  required  short  leads  pre¬ 
cluded  use  of  heat-absorbing  clips 
during  soldering.  To  prevent  heat 
from  changing  resistor  values,  heat¬ 
absorbing  blocks  are  used  as  as¬ 
sembly  jigs.  The  first  block  is 
clamped  in  a  vise  and  the  eight 
resistors  are  inserted  in  drilled 
holes  arranged  in  a  circle,  going 
partly  through  the  block.  The 
bottom  leads  project  down  through 
the  bottom  of  the  block  through 
smaller  holes. 

As  the  next  step,  the  operator 
cuts  the  upper  leads  each  to  a  dif¬ 
ferent  leo^ith  with  side-cutting  I 
pliers,  to  ^  acilitate  placing  the  final  I 
end  plate  over  the  leads.  After  the  1 
leads  have  been  inserted  in  the  I 
eight  holes  of  this  plate,  the  leads  I 
are  all  cut  off  flush  with  the  top  | 
of  the  plate  and  then  soldered  to  the 
plate.  Care  is  taken  to  solder  as 
quickly  as  possible,  to  minimize 
heat  rise.  The  copper  jig  quickly 
absorbs  any  heat  that  does  get  to 


At  iht  Htthnny  Itutrument  Company,  tiny  galvamomtter 
toils  *tt  wound  with  wirt  to  filM  thot  it  it  olmott  invitihU 
to  th*  unoidtd  tye.  Ingtniout  tooling  tnd  utt  of  on  AO 
Stereoteopie  Mierottopt  tttutt  fott,  prttito  workmonthip. 


TImm  uaiqiM  AO  Mkracopw  provid*  two 
cooiplttt  optical  tyttcm*  (otu  for  tach  tyo) 
to  mhanca  tht  ptrcaptioii  of  dapth  and  to 
prorida  three-dimentiontd  raality  pliu  an 
azcaptionally  wida  fiald  of  aiaw.  Unlika 
ordinary  mkroacopca,  objacta  and  more- 
manta  ara  not  inaartad.  Inataad  thay  appaar 
in  thair  natural  diractiona.  Bacauaa  AO 
Steraoacopic  Microacopaa  ara  unaquallad  fot 
fabrication,  aaaambly,  inapacdon  of  minuta 
praciaion  parta,  thay  ara  widaly  uaad  in 
alactronica,  matal  working,  food  and  many 
othar  induatriaa. 

Lat  AO  Staraoacopic  Microacopaa  help  you 
achiava  high  pradaioo  at  low  coat.  Mail 
coupon  bdow. 


You  NEED 


Stereoscopic 

Microscopes 


Am  erican  Optical 

^  INSTRUMENT  DIVISION 
•iriiii  II.  iia  fill 


Soldaring  laada  to  and  plota 


American  Optical  Company 
Dept.  J  178 
Instrument  Divbion 
Buffalo  15,  New  York 
Gandaman: 

Plaaaa  aand  ma  furthar  information  on  AO  Staraoacopic  Microacopaa. 

Signad  . . 

Organindon  . . . . 

Addraaa  . . . . . . 

Qty . . . . Zona . Stats . 
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Waat  aiera  lafsraiatisar  Uaa  poat  card  aa  laat  pata- 


9 


"ML  <  ‘I  n.i,  r  V  "  ■  'rr 


Ww.'  .-  /i  hf  ^ 


Um  of  tpacor  shoot  os  ouldo  for  cutting 
loods  at  othor  ond  of  group  to  final 
longth.  Hoat-absorbing  brass  block  is 
dioidod  Into  two  parts  so  it  can  bo  ro- 
moood  oflor  soldoring  is  complotod.  Fin- 
ishod  ond  ploto  roots  In  holo  in  wood 
iig  clampod  in  riso 


T^TFr'rsspf ■ .  . 


\r 


■ 


It’’ ■■*(:■■ 

fcai 


m-' 


HERMETICALLY  SEALED 
TO  MIL.T-27  SPECIFICATIONS 


the  resistors.  After  each  lead  is 
soldered,  carbon  tetrachloride  is  ap¬ 
plied  to  speed  cooling;  this  is  done 
by  shaking  a  brush  filled  with  the 
fluid  over  the  joint  while  the  solder 
is  still  molten,  then  applying  the 
brush  directly. 

Next,  the  group  of  eight  resistors 
is  lifted  out  of  the  block  and  placed 
upside-down  in  a  wood  jig  held  in 
another  vise.  Two  brass  blocks  are 
now  set  against  the  sides  of  the 
resistor  group.  The  upward-pro¬ 
jecting  resistor  leads  are  cut  to  dif¬ 
ferent  lengths  as  before,  a  copper 
spacer  sheet  is  fitted  over  them  to 
serve  as  a  guide  for  cutting  to  the 
final  counter-sunk  depth,  and  the 
guide  sheet  is  removed.  A  perman¬ 
ent  heat-absorbing  core  is  now 
placed  in  the  center  of  the  resistor 
group,  the  other  permanent  end 
plate  is  dropped  over  the  short 
leads,  and  the  joints  are  carefully 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 


ALPHA,  NEW  JERSEY 

m  I  Final  toldarinq  oparation 

m 

Wkiit  mora  biftniMtleii?  Uw  H*f  can!  m  iMt  poga. 

June,  f 953  — ELECTRONICS 

PRODUCTION  TECHNIQUES 


(continued) 


soldered  one  by  one  just  as  for  the 
other  end.  The  holes  in  this  plate 
are  countersunk,  and  solder  must  be 
applied  carefully  so  it  does  not  pro¬ 
ject  above  the  surface.  For  the  in¬ 
tended  application,  filing  of  surplus 
solder  was  not  permissible. 

This  elaborate  assembly  tech¬ 
nique  was  necessary  because  space 
limitations  in  the  final  equipment 
prevented  use  of  longer  leads. 


Dual-Head  Tapping  Machine 


Tapping  holes  on  both  sides  of  U- 
channels  for  transmitter  cabinets 
has  been  speeded  up  at  the  Brooklyn, 
N.  Y.  plant  of  Karp  Metal  Products 
Co.  by  the  use  of  two  automatic 
tapping  heads  mounted  facing  each 
other.  The  pre-drilled  channel  is 
placed  between  the  two  heads  and 
the  holes  aligrned  with  the  taps.  A 


Duol-bdod  lapping  mochlnn  osm  alagl*- 
Urnr  control  to  apood  tapping  of  holos 
In  U-chonnols.  Tho  W-ahopod  Unkago  Is 
in  foroground.  Dual-outlol  coolant  pip# 
ia  dlroctly  ovor  lapa 


single  control  lever  is  then  operated 
to  move  both  heads  toward  the 
channel  simultaneously. 

Control  of  both  heads  from  one 
lever  is  accomplished  through  a  W- 
shaped  linkage.  Coolant  for  both 
taps  is  brought  through  a  flexible 
tube  to  a  dual  outlet  head  positioned 
over  the  work. 
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"Si iiiftsitn  Mntirl  is  hut 

lit  Itnuih!" 
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NEW  PRODUCTS 


Edited  by  WILUAM  P.  O'BRIEN 

Control,  Testing  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Fifty  Trade  Bulletins  Reviewed 


H-F  IMPULSE  RELAY 


features  high  sensitivity 

C.  P.  Clare  &  Co.,  4719  W.  Sunny- 
side  Ave.,  Chicago  30,  Ill.  Type  T 
high-frequency  impulse  relay  was 
developed  for  use  in  applications 
that  require  a  highly  sensitive  relay 
completely  free  from  contact  bounce 
and  capable  of  a  prodigious  number 
of  operations  at  extremely  high 
sp^d.  This  relay  has  a  pull-in  time 
of  120  (isec  and  a  drop-out  time  of 
100  jtsec  that  enable  it  to  follow 
2,500  cps;  aperiodic  to  1,000  cps. 
In  a  typical  application  it  has  a  life 
expectancy,  following  a  run-in  pe¬ 
riod  of  1  X  10*  operations,  of  6  x 
10*  operations  with  a  0.76-ma  con¬ 
tact  load  over  a  6-month  period 
without  readjustment. 


SIGNAL  GENERATOR 

displays  characters 


Wang  Laboratories,  296  Columbus 
Ave.,  Boston  16,  Mass.  Model  DS- 
157  character  display  signal  gen¬ 
erator  supplies  all  the  necessary  sig¬ 


nals  to  display  any  character  on  the 
screen  of  a  c-r  tube.  Every  charac¬ 
ter  is  formed  by  properly  intensify¬ 
ing  the  beam  when  it  scans  across 
an  area  of  the  screen.  Hundreds  of 
different  characters  can  be  made 
available  at  the  same  time.  Charac¬ 
ters  are  displayed  at  a  rate  of  10,- 
000  per  second.  No  control  or  ad¬ 
justment  is  necessary.  No  special 
c-r  tube  is  required. 


CONVERTER  BOOSTER 

is  handy  in  fringe  areas 


Blonder-Tongue  Laboratories, 
Inc.,  526  North  Ave.,  Westfield, 
N.  J.,  announces  the  model  BTU-1 
Ampliverter,  a  single-channel  uhf 
converter  with  more  than  17-db 
gain  and  a  very  low  noise  factor. 
The  unit  will  produce  clear,  sharp, 
snow-free  pictures  in  locations 
where  ordinary  converters  fail  to 
do  so.  The  new  model  features 
three  tubes  (6AF4,  6BK7A  and 
6CB6),  a  germanium  mixer  and  a 
self-contained  power  supply.  All 
three  sections  are  fully  shielded 
to  minimize  oscillator  radiation. 
Double-tuned  r-f  circuits  reject 
spurious  signals  and  provide  cor¬ 
rect  band-pass  and  flat  response. 
The  Ampliverter  has  input  termi¬ 
nals  for  both  uhf  and  vhf  antennas. 


-  ..  .  .  -  .l 

1  OTHER  DEPARTMENTS  1 

featured  for  this  issue:  j 
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. . 196  1 
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..260  1 

Plants  and  People . . . . 

..342  1 

New  Books  . 

..368  1 

Backtalk  . 

..391  1 

POWER  AMPLIFIER 

is  rated  at  1,000  w 


John  Fluke  Engineering  Co.,  1111 
W.  Nickerson  St.,  Seattle  99,  Wash. 
Model  200A  power  amplifier  is  spe¬ 
cifically  designed  to  furnish  a 
source  of  variable  frequency  alter¬ 
nating  current  for  component  and 
equipment  testing  at  the  frequen¬ 
cies  specified  for  Army  and  Navy 
equipment,  and  at  those  encoun¬ 
tered  in  foreign  power  systems.  It 
is  rated  at  a  full  1,000  w  at  75-per¬ 
cent  power  factor  with  distortion 
of  not  more  than  1.5  percent  at 
unity  power  factor,  and  not  more 
than  3  percent  at  75-percent  power 
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Went  mere  iafoniMtien?  Um  peit  cord  ea  lest  pmga. 


In  Canada:  Srivania  Electric  (Canada)  Ltd. 
UniTcrtiiy  Towet  Buildinc,  St.  Catherine  Street,  Montreal,  P.  Q. 


Sylvania  now  offers  you  highest  quality  sockets  especially 
designed  for  UHF  applications.  Precision  engineered  through¬ 
out  to  assure  minimum  inductance. 

Shielded  bases  and  contacts  are  cadmium  plated.  Low-loss 
phenolic  castings  completely  inclose  tube  pins  to  prevent 
shunted  circuits. 

Youll  find  it  pays  to  insist  on  Sylvania  ultra  high  quality 
parts  for  all  your  ultra  high  frequency  requirements.  For  addi¬ 
tional  information  and  specifications,  write:  Sylvania  Electric 
Pr(xlucts  Inc.,  Dept.  3A-1006,  1740  Broadway,  N.  Y.  19,  N.  Y. 


ANOTHER 
IMPROVED 
PART... 

BY  SYLVANIA" 


SYLVANIA' 


Ultni  High  Quality  SocliEts 

FOR  UHF  APPLICATIONS 


factor,  over  a  40  to  4,000-cp8  fre¬ 
quency  range.  Regulation  at  unity 
power  factor  is  7  percent  and  out¬ 
put  voltage  is  substantially  un¬ 
affected  for  a  ±  10-percent  line 
voltage  change.  Output  voltage  is 
adjustable  from  0  to  115  v.  An  am¬ 
meter  and  voltmeter  are  provided 
for  monitoring  the  output. 


FLEXIBLE  COUPLING 

has  new  type  insulation 

The  James  Millen  Mpg.  Co.,  Inc., 
Malden,  Mass.,  has  developed  an  en¬ 
tirely  new  type  of  insulated  flexible 
coupling.  Instead  of  the  conven¬ 
tional  riveted  strap  assembly,  the 
new  coupling  is  injection  molded  as 
a  single  unit.  This  method  of  as¬ 
sembly  eliminates  back  lash,  ma¬ 
terially  shortens  the  overall  length, 
increases  the  electrical  leakage  path 
and  very  substantially  increases  the 
voltage  breakdown  rating  over 
couplings  of  the  conventional  riv¬ 
eted  construction,  while  maintain¬ 
ing  an  equally  high  degree  of  flexi¬ 
bility  and  a  greater  accuracy  of  hub 
alignment. 


NULL  DETECTOR 

designed  for  a-c  bridges 


General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1212-A  unit  null  detector  has 
been  designed  primarily  as  a  bal¬ 
ance  indicator  for  a-c  bridges.  How¬ 
ever,  it  is  useful  as  a  sensitive  wide- 
frequency-range  voltage  indicator. 
Its  frequency  characteristic  is  flat 


within  about  1  db  from  50  cycles  to 
500  kc  and  it  is  .satisfactory  as  an 
indicator  at  frequencies  from  20 
cycles  to  5  me.  An  approximately 
logarithmic  relationship  between 
meter  reading  and  input  voltage 
gives  an  on-scale  range  of  about 
120  db.  The  full-scale  deflection  is 
about  100  V  while  a  signal  of  less 
than  40  i*v  deflects  the  meter  by  one 
percent  of  full  scale. 


NEW  THYRATRONS 
are  interchangeable 

Amperex  Electronics  Corp.,  230 
Duffy  Ave.,  Hicksville,  L.  I.,  N.  Y., 
announces  two  improved  versions 
of  standard  hydrogen  thyratrons, 
types  4C35  and  5C22.  The  new  Am¬ 
perex  types  are  6268  and  6279  re¬ 
spectively.  Incorporating  self-con¬ 
tained  and  self-regulating  sources 
of  hydrogen,  these  new  tubes  ex¬ 
hibit  a  minimum  life  expectancy 
of  over  1,000  hrs,  which  is  at  least 
twice  that  of  standard  types.  Both 
tubes  are  completely  interchange¬ 
able  with  the  tubes  replaced. 


ANTENNA  ADAPTOR 

is  designed  for  uhf  use 


Channel  Master  Corp.,  Ellen ville, 
N.  Y.  Model  415  Econo-Dapter  is  a 
high  gain,  all-channel,  uhf  tri¬ 
angular  dipole  specifically  designed 
to  add  uhf  to  the  millions  of  vhf 
Super  Fan  installations  now  in 
existence.  The  precise  distance  is 
prefixed,  and  the  uhf  dipole  is  veed 
forward  so  that  it  is  always  parallel 
to  the  vhf  fan  elements  that  func¬ 
tion  as  a  highly  efficient  sheet  re¬ 
flector.  The  Econo-Dapter  features 
“free  space”  terminals  that  prevent 


the  accumulation  of  dirt,  ice  or 
rainwater  between  the  feed  points, 
which  can  short  out  the  picture.  Its 
ultrarigid  construction  prevents  vi¬ 
bration  that  can  cause  picture 
flicker. 


TUBE  TESTER 
contains  3  /^mho  ranges 

The  Hickok  Electrical  Instru¬ 
ment  Co.,  10527  Dupont  Ave., 
Cleveland  8,  Ohio.  Model  533AP 
tube  tester  is  now  available  as  a 
radio-tv  and  communication  tech¬ 
nician’s  portable  for  on-location  or 
shop  bench  servicing.  It  is  built 
with  patented  dynamic  mutual  con¬ 
ductance  circuity  to  permit  tube 
tests  under  simulated  operating 
condition  for  better  matching  of 
tubes  in  tv  or  other  electronic 
equipments.  The  unit  contains 
three  micromho  ranges  of  0  to 
3,000,  6,000  and  15,000.  It  includes 
a  new  built-in  bias  fuse  to  prevent 
accidental  damage  to  bias  potenti¬ 
ometer.  Measurements  are  16i  in. 
wide,  181  in.  long  and  7i  in.  deep, 
and  net  weight  is  24  lb. 


D-C  VTVM 

has  3-percen(-  accuracy 


SciENTinc  Specialties  Corp.,  Snow 
and  Union  Sts.,  Boston  35,  Mass. 
Model  VM-81  d-c  electronic  volt- 
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BRASS 


OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 


Reliability  it  built  into  many  types  of  electrical  and  mechanical  spring  ports  with  Bridgeport  Phosphor  Bronze. 


Procfucf  improvement  tnrovgh  • .  • 


What  do  you  look  for  in  a 

spring  nnitorial? 

1.  Reeilience. 

2.  High  fatigue  resistance  to  withstand  mil¬ 
lions  of  flexing  cycles. 

3.  High  yield  strength  to  withstand  consid¬ 
erable  deflection  without  taking  a  set. 

4.  Good  corrosion  resistance. 

5.  Sufficient  ductility  for  stamping  and 
forming. 

6.  Good  electrical  conductivity  (if  spring 
carries  current). 


BRIDGEPORT  PHOSPHOR  BROHZE 

These  properties  are  engineered  into  Bridgeport’s  Phosphor  Bronze 
through  proper  melting  practice,  special  casting  techniques  and 
controlled  mill  processing.  The  superior  quality  of  Bridgeport’s 
Phosphor  Bronze  means  superior  performance  —  in  electrical  appli¬ 
cations  such  as  switches,  relays,  capacitors  and  controls ...  in  me¬ 
chanical  applications  such  as  bellows,  diaphragms  and  lock  washers. 

Call  on  Bridgeport’s  Metallurgical  Laboratory  for  help  with 
your  metal  specification  problems.  Contact  your  nearest  Bridgeport 
office  for  service. 


Mills  at  Bridgeport,  Conn.,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 

BRIDGEPORT  BRASS  COMPANY 


30  GRAND  STRST,  BRIDGEPORT  2,  CONNECTICUT 
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NEW  BLOOD 
IN  THE  PULSE  RACKET 


It  is  gratifying  to  note  that  within  a 
month  of  our  attack  on  relays  for  the 
pulse  market,  a  favorite  competitor  has 
done  the  impossible  and  brought  out  an 
impulse  relay.  It  is  improbable  that  our 


as  little  as  .00035  seconds  off  your  pulse. 
It  never  bounces,  of  course,  and  will 
handle  substantial  contact  loads  such 
as  a  teleprinter  for  over  100,000,000 
operations.  It  looks  like  this: 


NEW  PRODUCTS  (contimied) 

meter  is  a  wide  range  instrument 
with  excellent  stability  and  high 
sensitivity.  Range  is  50  mv  full 
scale  to  600  v  full  scale,  d-c;  11 
ranges.  Input  impedance  is  50 
megohms  on  all  ranges.  Accuracy  is 
3  percent  of  full  scale  on  all  ranges. 
Power  input  is  115  v,  60  cycles  a-c; 
approximately  25  w. 


implications  impelled  him  to  such  an 
important  step,  but  the  impression, 
though  implausible,  adds  impetus  to 
our  plans. 


The  purpose  of  a  pulse  (or  impulse) 
relay  is  either  to  make  round  pulses 
square,  or,  to  make  little  square  pulses 
big.  Relays  are  not  usually  used  to 
make  narrow  pulses  wide  or  wide  pulses 
narrow,  although  some  do,  willy  nilly. 


Relays  like  our  Type  7,  which  eat  a 
couple  of  milliseconds  off  a  pulse  and 
then  bite  out  a  nick  in  the  form  of  a 
half*  millisecond  bounce. 


i; 


are  no  better  than  rumor*  mongers  as 
repeaters  of  information.  That  new 
impulse  relay  certainly  beats  it  all 
hollow  because  it  operates  twenty  times 
as  fast,  and  doesn’t  bounce. 


Both  these  wonderful  relays  are  pretty 
hard  to  get.  You  can  have  onr  of  ours 
right  away,  if  you  convince  us  that  you 


TRIODE  HEPTODE 

is  a  frequency  changer 


need  something  a  lot  better  than  our 
"7"  (if  not,  that's  what  you’ll  get). 
Furthermore,  you’ll  have  to  answer  a  lot 
of  questions  about  your  gadget  and  its 
purpose  (how  else  can  we  learn  about 
"new  frontiers’’?).  Finally,  you’ll  have 
to  settle  for  commercial  quality  and 
Rnish;  no  leak  proof,  salt  proof,  Are 
proof,  fungus  proof;  so  far  all  we’ve 
tried  is  to  make  it  goof  proof. 

FEATURES  OF  THE  NEW  PULSE  RELAYS 

SIGMA  COMKTITO* 

Op«rottng  choractarltHct  Two  coil  &ngl«  coil 

pokiri2«d  novtroi 

Cofttoct  Arrongomtnt  SPOT  SPST 

Contact  lood  ond  lif«  roting  10*  ^  60  mo  5  x  10*  d 
(contacts  .076  mo 

•oslly 
roplocod) 


I  Mullard  Ltd.,  London,  England. 

I  A  new  frequency  changer,  which 
j  should  prove  of  great  interest  to 
I  designers  of  communications  and 
I  industrial  electronics  equipment 
has  been  introduced.  It  is  the 
ECH81  triode  heptode  on  the  B9A 
(noval)  base.  Featuring  high  con- 
!  version  conductance  and  low  noise, 
{  it  is  particularly  suitable  for  use  as 
a  frequency  changer  in  a-m  or  a-m/ 

:  f-m  receivers  where  its  h-f  per- 
:  formance  is  considerably  in  excess 
j  of  the  company’s  earlier  tubes.  The 
I  small  size  also  recommends  it  to 
designers  of  modern  compact  equip¬ 
ment  where  space  is  limited. 


LAB  COIL  KIT 


If  our  new  relay  could  do  that,  as  well 
as  what  it  already  does,  we  wouldn’t 
have  to  advertise  for  long.  To  be 
specific,  it  is  SPOT,  and  it  will  operate 
in  about  .0006  seconds,  transfer  taking 


Cofttact  taporoflon  .004*  .OOOS" 

Max.  Apariodic  pulta  rota  400  cpi  1000  cps 

Mox.  Following  pwlia  ret#  1200  cps  2600  cpi 

Signol  for  good  oparoHoa  20,  40,  0.  40  mo 

•f  20  mo 

Coll  raststonco  160.A.aoch  136XL 

Hoight  end  dtamatar  obovo  2  1/2*  x  1  21/32*  x 
octal  plug  1  9/32*  1  IS/16* 


contains  10  type  C  coils 

:  Cambridge  Thermionic  Corp.,  457 
Concord  Ave.,  Cambridge  38,  Mass., 
has  made  available  a  new  coil  kit 
to  aid  design  engineers,  lab  tech¬ 
nicians  and  others  engaged  in  de¬ 
veloping  prototypes  and  pilot 
models.  The  kit  contains  10  coils  of 
the  LS6  size,  type  C,  with  silicone 
Fiberglas  collars.  The  coils  cover 
j  a  range  of  from  2  |*h  to  800  (i.h,  the 
j  range  of  each  slightly  overlapping 


SIGMA  INSTRUMENTS,  INC. 

102  Pearl  Street,  So.  Braintree,  Boston  85,  Mass. 
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NEW  PRODUCTS  (contiimed) 

the  next  coil  in  the  scale.  The  kit 
comes  complete  with  mounting 
hardware  and  also  contains  a  chart 
on  the  inside  top  cover  listing  all 
data  of  interest  to  the  designer — in¬ 
formation  such  as  inductance  range, 
wire  size,  number  of  turns  and  Q 
value. 


ELECTRICAL  TAPE 

is  only  3  mils  thick 

Minnesota  Mining  and  Meg.  Co., 
900  Fauquier  St.,  St.  Paul  6,  Minn., 
has  announced  a  new  transparent 
electrical  tape  only  3  mils  thick  that 
combines  high  tear  strength  with  a 
high  dielectric  and  excellent  non- 
corrosive  properties.  Designated 
Scotch  electrical  tape  No.  5,  it  has  a 
polyester  film  backing  made  from 
Mylar  and  a  pressure-sensitive, 
heat-resistant,  electrical  grade  ad¬ 
hesive.  Stable  under  temperatures 
up  to  125  C,  the  tape  is  designed 
for  use  in  fine  wire  coils,  tran.s- 
formers,  and  in  minature  electric 
components.  It  has  an  insulation 
resistance  of  100,000  megohms,  a 
dielectric  strength  of  5,500  v  and  an 
electrolytic  corrosion  factor  of  1.0. 


BRIDGE  INDICATOR 

balances  measuring  bridges 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Type  615-A  bridge  indicator  per¬ 
mits  more  rapid,  accurate  and  con¬ 
venient  balancing  of  measuring 


Thctt  piug-in  type  ganged  ]f|6temiometer$  are  another  excellent  example 
of  Fairchild's  service  in^iriMliDg  the  special  requirements  of  customers. 
The  problem  was  to  provide 'ganged  precision  potentiometers  that  would 
simplify  maintenance  of  airborne  fire  control  equipment  through  quick 
and  easy  rq>lacemeat.  A  seri^  of  packaged  plug-in  units  like  that  shown 
was  the  answer.  ^ 


mai|tenance  and  replacement 
Implified  with  Fairchild 


An  entire  gang  can  be  nplaced  in  a  few  minutes  because  only  the  end 
mounting  plates  are  bwwMd  down.  There  are  no  wires  to  disconnect  or 
solder.  Test  poina  are  provided  on  the  top  of  each  potentiometer  so  it  can 
be  checked  quickly. 


Maximum  rigidity  of  the  gang  is  assured  by  mounting  the  individual  units 
on  a  single  shaft.  These  plug-in  potentiometers  have  the  same  mechanical 
and  electrical  tolerances  and  performance  characteristics  that  have  made 
the  Model  746  unit  the  first  choice  for  many  critical  applications. 

Use  the  coupon  below  to  get  full  information. 


PRECISION  POTENTIOMETERS 

/# 

THIS  COUPON  MAY  HELP  SOLVE  YOUR  POTENTIOMETER  PROBLEMS  I 


Pot*Ntiem*t«r  Divition,  D«a«rtin*nt  140-94A3 
FoirchiM  Camara  an«l  Instrwmant  Corporation 
Hickfvillo,  Lonp  UlanA,  Now  York 

Gentlemen : 

Please  send  me  complete  information  about  Fairchild  Precision  Potentionteters 
and  tell  me  how  you  might  solve  my  potentiometer  problems. 

Norn*  -  —  .  -  ....  -  -  .  . .  . . 

Position  - - - —  . 

Compony - - - - - - 

Address  -  .  _  , , ,  . .  . .  -  ,  ,  _ 
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JlmericanBeau^ 

makes  perM  soldered  amncdions  -for 

SYLVANIA 


RADIO  and 
TELEVISION  SETS 


NEW  PRODUCTS  (coiitiiiMed) 

bridges.  An  approximately  loga¬ 
rithmic  response  allows  balancing 
from  coarse  to  extremely  sensitive 
fine  without  the  frequent  range 
changes  normally  required  with 
bridges.  Since  the  output  is  vir¬ 
tually  logarithmic  with  respect  to 
input  over  a  range  of  10,000  to  1 
(80db),  very  precise  aural  null-de¬ 
tection  is  possible  without  extreme 
concentration  or  strain  on  the  part 
of  the  operator  even  in  noisy  sur¬ 
roundings.  Frequency  response  is 
flat  from  60  cps  to  20  kc.  Input 
voltage  ranges  of  0  to  1  v  and  0  to 
100  V  are  provided.  Maximum  out¬ 
put  is  1  V.  Weight  is  7  lb,  11  oz. 


ifllH! 

•oooaoogatSgiooBIg 

!*oSoSiiiss**is:*!' 

ililie 

Kiss”! 

•  o««gg« 

Missis* 

Prid*  of  IHdoi  for  Tliroo 
OoAoratiem,  Hio  famous 
Amoricon  loouty  Eloctric 
Iron,  modo  by  tho  somo 
spoclolisfs  In  oloclrlcol 
booting  dovicos. 


uAtk  •  Hooting  olomont  of  chromo-nicli 

A  /  /  ^  ^  ribbon  rotittonco  wiro 

wX&A  uMti/i  *  Inoulotod  with  puro  mica 

_  ,  •  built-in  connection  for  groui 

Jiinencan  Beauty  wir. 

•  Six  models  .  .  .  from  50  to  Si 

EitStnk  ImU'Qtm  IS9^  '*'“**• 

A«f 

AMERICAN  ELECTRICAL  HEATER  COMPANY 

DETROIT  2,  MICHIGAN 

304  Wont  mart  infermotion?  Us*  post  cord  on  lost  pog*. 


Thoro  or#  ovor  2,000  soldorod 
connections  in  o  good  tolovislon 
rocolvor.  Sylvania  colls  on  Amor- 
Icon  boouty  to  holp  produce  top 
quality  products,  mointoln  Its 
reputation  os  a  maker  of  ex¬ 
pertly  crofted  receivers. 


IN  CHOOSING  SOLDERING 
IRONS,  look  to  the  oldest,  larg¬ 
est  manufacturer  in  America. 
Look  to  AMERICAN  BEAUTY, 
the  Standard  of  Perfection  on  the 
world’s  production  lines,  and  to 
these  features  that  make  AMER¬ 
ICAN  BEAUTY  the  largest-sell- 
ing  of  all  soldering  irons  .  .  . 

•  Nickul-coofud,  cerresion-TOsistant 
tips,  uasily  and  quickly  rtplacud 

•  SupufufUxibU  cord,  American 
Buauty-mada,  ruducus  worker 
fatigue 

•  Heating  element  of  chrome-nickel 
ribbon  resistance  wire 

•  Insulated  with  pure  mica 

•  Built-in  connection  for  ground 
wire 

•  Six  models  .  .  .  from  50  to  550 
watts 


STAKING  MACHINE 

reduces  operator  fatigue 

Black  and  Webster,  Inc.,  445 
Watertown  St.,  Newton  58,  Massa¬ 
chusetts,  has  developed  a  new,  im¬ 
proved  all-electric  staking  machine 
called  Electrostake.  The  machine 
is  powered  by  a  solenoid  rather  than 
'  the  spring-loaded  trip  hammer  used 
;  on  most  conventional  stakers.  The 
i  fast,  effortless  solenoid  operation, 
plus  other  features,  reduces  oper¬ 
ator  fatigue  to  a  minimum 
makes  possible  25  to  50-percent  in¬ 
crease  in  production  and  provides 
complete  safety  for  the  operator, 
i  A  portable  machine,  the  Electro¬ 
stake  is  ideal  for  any  assembly-line 
operation  where  two  or  more 
assembled  parts  must  be  pressed 
:  firmly  together  and  then  staked  or 
riveted  with  a  sharp  blow.  Typical 
applications  include  assembly  and 
subassembly  work  involved  in  man¬ 
ufacturing  instruments,  electrical 
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NEW  PRODUCTS 


(eontiaaed) 


components,  cameras  and  many 
other  small  products. 


MANUALLY-OPERATED 


Three-Speed  Phonometers 
hy  General  Industries 


TINY  TRANSFORMER 

weighs  only  1.3  oz 

Standard  Transformer  Corp., 
3580  Elston  Ave.,  Chicago  18,  Ill., 
has  announced  a  line  of  miniature 
audio  transformers  made  with 
nickel  steel  laminations,  with  a  fre¬ 
quency  response  of  ±:  1  db,  30  to 
15,000  cps,  maximum  level  0  db. 
The  Tinytrans  are  sealed  and  pot¬ 
ted  in  i  in.  square,  anodized  alumi¬ 
num  cases  with  phenolic  terminal 
boards.  Total  height,  including 
terminals,  is  only  li  in.  The  case 
has  two  2-56  threaded  inserts,  U  in. 
centers,  for  easy  chassis  mounting. 
The  entire  transformer  weighs  only 
.3 


CRYSTAL  DETECTOR 

for  8,500  to  9,500-mc  use 

General  Precision  Laboratory 
Inc.,  63  Bedford  Rd.,  Pleasantville, 
N.  Y.,  announces  availability  of  a 
novel  tunable  crystal  detector  in 
RG-52/U  or  RG-6S/U  waveguide. 
This  addition  to  the  company’s 
specialized  microwave  components 
is  designed  for  the  8,500  to  9,500- 
mc  range  and  utilizes  two  screws 
for  adjusting  to  optimum  vswr. 
Its  simplicity  of  design  and  ease 
of  operation  represent  an  advance 


MODEL  SS 

( 2-pole  motor) 


Very  compact  3-speed 
phonomotor  incorporating 
vertical  idler  shifting  princi 
pie.  Idler  wheel  drives  the 
turntable  directly  from 
appropriate  step  on  motor 
shaft.  Moving  shift  lever  to 
’’OFF”  position  automatically  disengages  idler  wheel  from 
motor  shaft  during  non-operating  periods. 

Features  include  ribbed  mounting  plate,  oilless  bearing  and  dynam¬ 
ically-balanced  motor.  Turntable  shaft  revolves  with  turntable 
and  is  grooved  for  turntable  clip.  Furnished  with  8'  turntable. 

Dimensions:  Length:  3*;  Width: 

Depth:  below  mounting  plate. 


MODEL  DSS 

(4-pole  motor) 


For  applications  in  which 
compactness  is  secondary  to 
need  for  absolute  minimum 
of  stray  field  radiation.  Ideally 
suited  for  magnetic  pickups. 

Speed  change  is  accomplished 
by  vertical  movement  of  idler 
wheel  to  appropriate  diam¬ 
eter  of  motor  shaft  for  desired  turnuble  speed.  Moving  shift  lever 
to  "OFF*  position  automatically  disengages  idler  wheel  from  motor 
shaft,  and  cuts  off  the  current  to  the  motor. 

Features  include  precision  construction  throughout,  oilless  motor 
and  turntable  bearings,  dynamically-balanced  rotor.  Furnished  with 
10'  turntable. 

Dimensions:  Length:  6^';  Width:  6Hi'; 

Depth:  2*1^'  below  mounting  plate. 

Bo/i  models  atmsLshlt  for  immodmt*  delivery.  Write  for  qmmntity 
price  quota thrns  on  these  and  other  G.t.  phonomotors. 


0 


THE  GENERAL  INDUSTRIES  CO. 

DIFARTMINT  MA  •  ILYRIA,  OHIO 


ELECTRONIC  EQUIPMENT 
manufacturers  count  on  Anti-G)rro- 
sive  for  fast,  dependable  service  on  all 
types  of  precision  stainless  steel  fasten¬ 
ings,  They  know  that  our  IN  STOCK 
inventory  of  more  than  8,000  items 
and  sizes  is  the  largest,  most  complete, 
in  the  industr)’.  In  addition,  our  pro¬ 
duction  capacity  is  geared  to  produce 
large  or  small  quantities  of  stainless 
fastenings,  from  large  hex  head  Iwlts  to 
tiny  #0-80  machine  screw  nuts,  faster 
and  more  economically! 

Write  for  Catalog  33F  today. 


CABLE  HANGER 

for  mike  floor  stands 

Atlas  Sound  Corp.,  1451-39th  St., 
Brooklyn  18,  N.  Y.  Model  CH-1 
cable  hanjrer  is  expressly  designed 
to  be  used  with  all  types  and  styles 
of  mike  floor  stands.  It  enables  the 
mike  cable  to  be  quickly  coiled  and 
looped  over  the  hook  when  moving, 
storing  or  transporting  the  mike 
and  stand.  The  CH-1  is  easily  and 
securely  clamped  to  any  diameter 
tubing. 


SHUNT  BOX 

for  a-c  instrumentation 


Millivac  Instrument  Corp.,  444 
Second  St.,  Schenectady  6,  N.  Y. 
Type  MV-121  shunt  box,  when 
plugged  into  the  MV-12A  .voltmeter, 
converts  it  into  a  highly-sensative 
a-c  ammeter,  covering  a  very  wide 
frequency  range.  The  .shunt  box  is 
particularly  useful  if  an  oscilloscope 
is  plugged  into  the  output  terminal 
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of  the  a-c  voltmeter  as  this  makes 
it  very  simple  and  easy  to  observe 
waveshapes  of  currents. 


FAST-ACTION  RELAY 

features  long  core  design 

Comar  Electric  Co.,  3349  W.  Addi- 
.son  St.,  Chicago  18,  Ill.,  has  an¬ 
nounced  the  T-J  relay,  a  fast-action 
telephone  type  featuring  a  long 
core  design  that  gives  it  greater 
sensitivity  and  makes  it  ideal  for 
use  in  the  more  complex  circuits  in¬ 
volving  pull-in  and  drop-out  time 
delay.  The  relays  are  available  with 
coils  for  all  standard  voltages  up  to 
110  V  d-c;  contact  combinations  up 
to  4-pole  double  throw,  or  6-pole 
single  throw.  Standard  contacts  are 
of  fine  silver  rated  at  150  w,  3  am¬ 
peres  maximum  noninductive  load. 
They  are  thoroughly  insulated  to 
withstand  1,000  v  a-c. 


the  smallest .  .  .  lightest 
power  supply  available! 


AIRPAX  ... 


the  AIRPAX 


PICK-A-BACK 


TELEVISION  PROBE 

is  pocket-size  voltmeter 

American  Research  Corp.,  1504- 
11th  St.,  Santa  Monica,  Calif.  A 
voltmeter  small  enough  for  a  tv 
service  man  to  carry  in  his  pocket 
is  now  on  the  market.  The  TV  Volt- 


Model  A1220  vibrator  power  supply  is  designed  to  deliver  15 
watts  150  volts  DC,  100  ma  at  1  “/o  peak  ripple,  and  70‘’'o  eflTi- 
cienty  Very  small  size  and  weight  are  possible  because  of  the 
high  frequency  (450  cycle)  vibrator  Vibrator  and  power  supply 
are  hermetically  sealed.  Vibrator  is  replaceable,  using  Dzus 
snap  fasteners  for  easy  removal  Supply  obtainable  for  6,  12  or 
26  5  VDC  input  maximum  output  of  20  watts  and  300  volts  on 
special  order  Will  operate  with  a  20%  input  voltage  variation, 


probe  is  10-in.  long,  needs  no  out¬ 
side  current  to  operate,  and  meas¬ 
ures  accelerating  d-c  voltages  on  a 
tv  tube  from  4,000  to  25,000  v.  An 
alligator  clip  is  connected  to  the 
chassis  of  the  tv  set,  and  the  probe 
end  of  the  Voltprobe  is  connected 


under  severe  vibration  and  shock,  may  be  exposed  to  high 
xiltitude  without  damage.  ,  ^  |  lor  bu^N-i.n  |  a  1 720 


I 


to  the  second  anode  by  piercing 
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through  the  rubber  protective  cap. 
To  get  the  voltage  measurement, 
the  knob  on  the  Voltprobe  is  turned 
down  until  the  lamp  inside  lights. 
The  voltage  is  then  read  off  a  cali¬ 
brated  dial.  The  measurement  can 
be  made  without  removing  the  tube 
or  chassis  from  the  cabinet. 


ROSIN  CORE  SOLDER 

is  active  yet  noncorrosive 

Federated  Metals  Division,  Amer¬ 
ican  Smelting  and  Refining  Co., 
New  York,  N.  Y.,  has  developed 
RTS  200,  an  active  yet  noncorrosive 
rosin  core  solder.  Oxide  films  and 
corrosion  products  on  the  parts  be¬ 
ing  soldered  need  not  slow  down  op¬ 
erations,  because  this  solder  pierces 
such  retarding  agents  four  times 
faster  than  ordinary  solders.  The 
chemicals  used  in  this  new  solder 
are  commonly  u.sed  in  industry  and 
have  no  toxicity  factor  whatsoever. 
RTS  200  is  available  in  a  wide 
variety  of  wire  sizes,  compositions 
and  quantitie.s. 


FOR  EXAMPLE 

TO  CONTROL  *  DUAL  HYDRAULK  DOWIR  SYSTIM 


An  equipment  manufacturer  using  the  hydraulic  system  pic¬ 
tured  below  had  to  provide  a  means  of  controlling  the  system 
from  a  centralized  point.  The  original  design,  which  called  for 
a  network  of  17  universal  rods  with  their  bearings  and  18  bevel- 
geared  elbows,  was  both  costly  and  troublesome  and  failed  to 
provide  the  sensitivity  required  by  the  application.  As  a  result, 
the  manufacturer  chose  — 


THE  LOW-COST  SOLUTION-an  s. 

RIMOTC  CONTROL  FLIXIBLE  SHAFT 


~  .  i..  ~c7j  In  fact,  only  4  standard 
S.S.White  flexible  shafts 
f  were  needed  to  replace  the 

.  35  parts  that  were  formerly 

used.  The  flexible  shaft 
r  J  system  cost  90%  loss,  ro- 

11  |1~  doeod  ossombly  tfano  and 

'  ^  II  |||||^^  >1^  labor,  ollmlnatod  align- 

mont  probloms  and  pro- 
vidod  100%  Improvod  por> 
___  fomianco.  It’s  savings  like 

these  that  make  it  well  worth  your  while  to  investigate  the 
economies  of  using  S.S.White  flexible  shafts  on  your  own 
remote  control  applications. 


TRANSMITTER  RACKS 

are  rigidly  constructed 

Premier  Metal  Products  Co.,  3160 
Webster  Ave.,  Bronx,  N.  Y.,  an¬ 
nounces  the  manufacture  of  a  line 
of  transmitter  racks  rigidly  con¬ 
structed  of  16-gage  steel.  Panel 
mounting  angles  are  A  thick  and 
are  tapped  12/24  on  universal  spac- 
ings.  Rear  doors  are  hung  on  loose- 
jointed  hinges  and  have  flush  snap 
catches.  The  racks  are  availably  in 
two  sizes — 671  x  22  x  18  in.  with 


Up’tO’datm  Ffaxfbfe  Shaft  Information 

This  256-pagt  fltxiblt  shaft  handbook  wilt  be 
sent  free  if  you  request  it  on  your  business 
letterhead.  It  contains  full  facts  and  data  on 
flexible  shaft  selection  and  application. 


PKilTAL  Mf O.  CO.  Pant.  E,  lOEostdOlhSt. 

NEW  YORK  16,  N.  Y. 
Western  District  Office  •  Times  Building,  Long  Beoch,  California 
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panel  space  of  61i  x  19  in.  and  83jl 
X  22  Xl8  in.  with  panel  space  of 
77  X  19  in.  A  complete  catalog  of 
the  company’s  products  for  the  elec¬ 
tronic  and  electrical  industries  is 
available. 


for-«  Cutting  hard  and  brittl*  matarlais  Ilk*  glass 
and  gormanium. 

#  CentrolUd  romoval  of  surfaco  coatings  on 
printed  circuits  and  dopositod  carbon  roslstors. 

#  Drilling  holes  in  thin  sections. 

#  Cutting  small  holes,  cavities  and  slits. 

#  Light  etching  and  finishing  operations. ' 


CIRCUIT  TRACER 

weighs  only  oz 

Delta  Electrical  Specialty  Co., 
1456  E.  Walnut  St.,  Pasadena,  Calif. 
Versatile  in  its  use,  the  new  Circui- 
tracer  is  a  compact,  3-in-one  con¬ 
vertible,  quick-change  tester.  It  is 
used  to  quickly  locate  grounds, 
opens,  or  shorts  in  dead  or  live  cir¬ 
cuits.  The  unit  has  been  designed 
to  trace  virtually  all  types  of  cir¬ 
cuits  for  continuity  and  the  pres¬ 
ence  of  either  d-c  or  a-c  voltage. 
Live  circuits  as  low  as  2  v  or  as 
high  as  600  v  can  be  tested,  as  can 
dead  circuits  and  device.s.  This 
pocket-size  test  laboratory  will 
withstand  rugged  industrial  use, 
yet  weighs  only  2i  oz.  The  location 
of  the  signal  light  in  the  tip  at 
point  of  contact  makes  circuit  trac¬ 
ing  fast  and  accurate. 


The  S.S. White  ‘’Airbrasive*’  Unit  produces  a  cutting  action 
by  means  of  a  high-velocity  stream  of  abrasive  particles  which 
are  directed  at  the  work  through  .018”  diameter  nozzle. 
The  cutting  action  is  cool  and  elimiiiates  the  vibration  and 
pressure  ordinarily  associated  with  other  cutting  methods. 
Furthermore,  the  accuracy  of  the  cut  is  not  affeaed  by  surface 
irregularities  of  the  work  or  by  wear,  as  might  be  the  case 
with  a  standard  cutting  tool.  The  Unit  is  ideal  for  laboratory 
work  and  can  be  readily  adapted  to  any  production  set-up. 

Write  for  Bulletin  5212.  It  gires  full  details  about  the 
S.S. White  Industrial  Airbrasive"  Unit,  including  specific  a- 
lions,  prices  and  operating  and  performance  data. 


RESONATOR 

is  tiny  and  weighs  8  oz 

Philamon  Laboratories  Inc.,  5717 
Third  Ave.,  Brooklyn  20,  N.  Y.,  an- 


D«pt.  El  10  East  40Hi  St. 
NEW  YORK  11,  N.  Y. 

Western  Dhfricf  Office  •  Times  Building,  Long  Beach,  Californio 
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nounces  the  model  J  miniaturized 
tuning  fork  resonator  having  a 
maximum  weight  of  8  oz  and  case 
dimensions  of  1  in.  x  2A  in.  x  2U 
in.  high.  It  is  available  in  any  fre¬ 
quency  from  400  to  2,000  cps  and  in 
an  accuracy  rating  of  either  1  part 
in  10,000  or  1  part  in  2,000  for  op¬ 
eration  from  — 40  C  to  -f  85  C.  The 
units  are  completely  temperature 
compensated  and  are  solder-sealed 
and  evacuated.  Their  internal  sili¬ 
cone  rubber  mounting  plus  their 
external  provision  for  mounting  to 
a  chassis  via  silicone  rubber  grom¬ 
mets  provide  excellent  shock  and  vi¬ 
bration  isolation.  Due  to  their  high 
effective  working  Q  of  approxi¬ 
mately  10,000,  these  resonators 
provide  an  excellent  means  for  gen¬ 
erating  accurate  fixed  audio  fre¬ 
quencies. 


Got  on  Antenna  Tower  Lighting  Problem? 

Be  SURE  yoer  plant  comply  with  the  new  FCC  regalntiens— 
write  today  for  year  free  copy  of  the 


FCC  has  decreed  radical  changes  in  lighting  requirements  for 
all  new  antenna  towers  and  supporting  structures. 

For  your  guidance,  Hughey  &  Phillips  engineers  have  pre¬ 
pared  a  comprehensive  chart,  based  on  the  new  regulations, 
which  illustrates  the  exact  kinds  of  lights,  the  number  of  lights, 
and  the  spacing  of  lights  required  for  every  antenna  type  and 
height. 

In  other  words,  you  can  see  at  a  glance  the  new  lighting 
requirements  for  your  particular  tower! 

Best  of  all,  Hughey  &  Phillips  now  have  available  packaged 
Tower  Lighting  Kits  to  meet  FCC  specifica-  [ 
tions— and  to  fit  every  need.  Lighting  kits—  '  *1 1 

complete  to  the  last  nut  Euid  screw— cost  less  j  ::j| 

and  save  time  in  engineering,  purchasing,  :  l  :  | 


COMMUNICATIONS  PLUG 
is  a  S-conductor  type 

SWITCHCRAFT,  iNC.,  1328  N.  Hal- 
sted  St.,  Chicago  22,  III.  The  No. 
480  Littel-Plug,  most  commonly 
used  in  military  communication  and 
industrial  equipment,  features  a 
one-piece  tip  rod  which  together 
with  the  sleeve,  dead  ring  and  ring 
sleeve  are  assembled  into  the  mold 
as  inserts;  providing  a  finished 
plug  with  complete  continuity  of 
thermoplastic  insulation  between  all 
the  metal  parts  of  the  plug.  Design 
and  material  are  strictly  in  acccord- 
ance  with  specification  JAN-P-642. 
This  Littel-Plug  is  a  3-conductor 
tj'pe,  0.2065-in.  diameter  sleeve,  and 
mates  with  such  jacks  as  the  JAN 
type  JJ-033.  It  is  furnished  with  3 


FREE!  Write  Dept.  L.  /or  your  Tower  Lighting  Kit  Chart 
and  a  copy  of  the  new  FCC  specifications. 
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CABLE  OR  AIRMAIL  T<^iDAY 


GENERATOR 

900*2100  Megacydes 


This  compact,  self-contained  unit, 
weighing  only  43  lbs.,  provides  an  accu¬ 
rate  source  of  CW  or  pulse  amplitude- 
modulated  RF.  A  well-established 
design,  the  Type  12  has  been  in  pro¬ 
duction  since  1948.  The  power  level  it 
0  to  — 120  dbm,  continuously  adjustable 
by  a  directly  calibrated  control  accurate 
to  ^  2  dbm.  The  frequency  range  it 
controlled  by  a  single  dial  directly  cali¬ 
brated  to  ±  1%.  Pulse  modulation  is 
provided  by  a  self-conuined  pulse  gen¬ 
erator  with  controls  for  width,  delay, 
and  rate;  or  by  synchronization  with  an 
external  sine  wave  or  pulse  generator; 
or  by  direa  amplification  of  externally 
supplied  pulses. 

Ck)ld  Plating  of  the  oscillator  cavity 
and  tuning  plunger  assures  smooth 
anion  and  reliable  performance  over 
long  periods.  Generous  use  of  silicone- 
treated  ceramic  insulation,  including 
resistor  and  capacitor  terminal  boards, 
and  the  use  of  sealed  capacitors,  trans¬ 
formers,  and  chokes,  insures  operation 
under  conditions  of  high  humidity  for 
long  periods. 

Built  to  Navy  specifications  for  re¬ 
search  and  production  testing,  the  unit 
is  equal  to  military  TS-419/U.  It  is  in 
produaion  and  available  for  delivery, 

Price:  $1,950  net,  f,e.b.  Beenton,  N.  J. 

Typo  H«14  Signal  Ganarator 

(108  to  132  megacycles)  for  testing 
OMNI  receivers  on  bench  or  ramp. 
Checks  on:  24  OMNI  courses,  left- 
center-right  on  <>0/ 1 50  cps  localizer,  left- 
center-right  on  phase  localizer,  Omni 
course  sensitivity,  operation  of  TO- 
FROM  meter,  operation  of  flag  alarms. 

Price:  $942.00  net,  f.e.b.  Boenten,  N.  J. 

WaiTE  TODAY  for  datcripliv*  literalwre  en 
A.I.C.  Siena)  Conarotert  or  airborna  It  and  VHt 
ceoiinwiiicariaa  and  naviealion  oqvipnianti,  CAA 
TrpeCaftiflceted  for  Iranrporl  or  privet*  hm.  Oopf.  S 


Otpendoblt 
Eltctronk  Equipintnt 
Sine*  1928 


COLD  CHAMBER 

'simulates  high  altitudes 

Bowser  Technical  Refrigeration, 
Terrs^ville,  Conn.,  is  now  manufac¬ 
turing  a  walk-in  chamber  that  is 
capable  of  simulating  altitudes 
from  sea  level  to  80,000  ft  and  can 
produce  a  climb  rate  of  5,000  ft  per 
minute.  It  can  be  used  for  testing 
radar  antennas.  With  an  interior 
free  working  space  of  9  ft  X  9  ft 
X  7  ft  high,  the  chamber  can  be 
cooled  from  140  F  to  —76  F  in  two 
hours  and  heated  from  —76  F  to 
140  F  in  one  hour  with  a  tempera¬ 
ture  control  of  ±2  deg.  Humidity 
range  is  up  to  95  percent.  Illus¬ 
trated  is  one  of  the  chambers  being 
loaded  for  delivery. 
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LOCKING  COLLAR 

designed  for  small  shafts 

Waldes  Kohinoor,  Inc.,  47-16  i 
Austel  Place,  Long  Island  City  1,  ' 
N.  Y.,  has  added  to  its  line  of  re¬ 
taining  rings  a  low-cost  fastener  :■ 
that  provides  a  positive  shoulder,  ' 
secure  against  thrust  and  vibration.  ; 
Designated  as  the  series  5555  Tru- 
arc  grip  ring,  the  retainer  can  be 
assembled  and  disas.sembled  in 
either  direction  on  a  straight  un¬ 
grooved  shaft  with  Truarc  pliers,  j 
The  basic  design  principle  of  com-  i 
plete  circularity  around  the  pe-  i 


Accuroto  •  Poftobf*  •  AVARAME  PWDUCTS  (cm.tinmd, 

!  tinned  terminals  fastened  by 


screws. 
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riphery  of  the  shaft,  and  the  ring’s 
unusually  large  radial  width  com¬ 
bine  to  exert  considerable  frictional 
hold  against  axial  displacement. 
Sample  rings  for  shaft  diameters  of 
i  in.,  3/6  in.,  i  in.,  -h  in.  and  i  in. 
are  available  upon  request. 


actual 


TV  ATTENUATOR 

handies  excessive  signals 

ViDAiRE  Electronics  Mfg.  Co., 
Lynbrook,  N.  Y.,  is  manufacturing 
a  new  tv  attenuator  that  eliminates 
overloading  due  to  strong  signals. 
Known  as  Tel-Atten,  the  new  unit 
was  designed  to  reduce  buzz  in  in¬ 
tercarrier  sets,  and  most  cross-mod¬ 
ulation  effects.  It  also  features 
1,000-to-l  change  in  signal  reaching 
antenna  posts  and  vernier  adjust¬ 
ment  for  ail  signal  areas.  The  in¬ 
strument  was  designed  for  all  tv 
sets  troubled  with  excessive  signals 
such  as  poor  synchronization,  multi¬ 
ple  images,  buzz  in  sound  and  beats 
in  picture.  Installation  is  simple 
for  it  connects  with  only  three  leads 
and  is  mounted  with  just  two 
screws.  Model  A-2  measures  only 
3i  in.  X  23  in.  x  11  in. 


PYROFiRRIC  IRON  CORES  ar« 
tcl«ntifically  manufactured,  under  strictest 
quality  controls  to  close  electrical  and 
mechanical  tolerances. 

PYROFERRIC  services  are  available  for 
the  engineering  of  your  core  production 
requirements . . .  your  letterhead  request 
will  bring  you  M.P.A.  Dota  Sheets  and 
tables  which  give  complete  information 
including  recommended  sizes  and  toler¬ 
ances,  as  well  as  a  cross-referenced  index 
of  manufacturers’  material  designation. 


CAPACITOR 

has  new  tunable  element 

Cambridge  Thermionic  Corp.,  457 
Concord  Ave.,  Cambridge  38,  Mass., 


Wmt  mort  inforiMtioii?  Um  pml  card  ea  last  pog*. 


JuM.  1953  — ELECTRONICS 


• 

.-'1^ 

r~ 

//f 

ir 

'■9 

o 

i 

'A 

m  ■ 

A  r. 

v 

J  •. 

V 

View  products  icentiRiwd) 

has  announced  a  new  tubular,  vari¬ 
able  ceramic  capacitor,  CST-50,  that 
incorporates  a  tunable  element  of 
new  and  unusual  design.  Because  of 
this  feature  which  practically  elimi¬ 
nates  losses  due  to  air  dielectric,  a 
large  minimum-to-maximum  capaci¬ 
tance  range  (1.6  to  12  |i{iif)  is 
realized — surpassing  that  of  capaci¬ 
tors  many  times  larger  in  physical 
size.  The  CST-60  stands  only 
19/32  in.  high  when  mounted,  is 
less  than  i  in.  in  diameter  and  has 
an  8-32  threaded  mounting  stud. 
The  mounting  stud  is  split  so  that 
the  tuning  sleeve  can  be  securely 
locked  without  causing  an  unwanted 
change  in  capacitance.  The  CST-60 
is  provided  with  a  ring  terminal 
that  has  two  soldering  spaces. 


TAPE  HANDLER 

records  and  plays  back 


Potter  Instrument  Co.,  Inc.,  116 
Cutter  Mill  Rd.,  Great  Neck,  N.  Y., 
has  announced  a  new  high-speed, 
low  cost  magnetic  tape  handler  for 
digital  data  handling  and  general 
computer  recording  and  playback. 
One  unique  feature  of  the  device  is 
its  ability  to  start  and  stop  inter¬ 
mittently  within  6  milliseconds 
from  external  signals  thus  making 
it  possible  to  record,  play  back  or 
compare  blocks  of  information. 
Fully  reversible  drive  at  speeds  of 
16  and  30  inches  per  second  is  pro¬ 
vided.  New  photoelectric  propor¬ 
tional  servo  tension  controls  provide 
uniform  tape  tension  over  the  re¬ 
cording  head  at  all  speeds.  Inde¬ 
pendent  reel  drives,  controlled  by 
the  servo  systems,  assure  freedom 


'DIAMOND  H'  RELAYS 


Rating  for  rating,  “Diamond  H”  Series  R  hermetically  sealed, 
miniature  aircraft  4PDT  relays  are  smallest  (1.6  cubic 
inches),  lightest  (3.76  ounces),  have  widest  temperature  range 
(—65°  to  -|-2(K)°C.),  greatest  operating  shock  resistance  (to 
50  “G*  and  higher)  and  excel  all  others  in  their  field  in  ability 
to  break  high  currents  and  high  voltages. 

Ideal  for  high  frequency  switching,  their  inter-electrode  capa¬ 
citance  is  less  than  5  micro-microfarads  contacts  to  case,  less 
than  2>/a  nrunf  between  contacts,  even  with  plug-in  type  relay 
and  socket.  Vibration  range  is  from  0  to  5(X)  cycles  per  second 
and  upward  at  15  “G"  without  chatter.  Coil  resistances  up  to 
50,(XX)  ohms  are  available,  with  contact  loading  through  10  A. 
resistive  for  1(X),(X)0  cycles  (30  A.  resistive  for  1(X)  cycles)  at 
30  V.,  D.C.,  or  115  V.,  A.C.  Sensitevity  approaches  100  milli¬ 
watts  at  30  “G”  operational  shock  resistance.  They  meet  all 
requirements  of  UaAF  Spec.  MIL-R-5757  .  .  .  and  far  suipass 
many.  Various  standard  noounting  arrangements  available. 

“Diamond  H"  engineers  are  prepared  to  work  with  you  to 
develop  variations  for  guided  missiles,  jet  aircraft,  fire  control, 
radar,  communications,  geophysical  and  computer  appara¬ 
tus  .  .  .  any  application  where  peak  performance  is  vital  under 
critical  conditions. 

Illustrated  Bulletin  R-150  gives  detailed  performance  data 
under  varying  conditions.  Write  for  a  copy  today. 

THE  HART  MANUFACTURING  COMPANY 

202  Bartholomew  Avenue,  Hartford,  Connecticut 

• 

THi  HART  MANUTACTURINO  COMf  ANY.  ZOl  Av«.,  Cmm. 

PImm  itnd  «•«  BulUtin  R-tSO  with  dttaiUd  parformane*  datu  on  Sorioa  R  Rolmpo 
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NEW  PRODUCTS 


from  tape  breakage  or  spilling  on 
quick  reverses. 


for 

Consistent 


Highest 

Quality 

Rectifiers... 


COMPACT  PLIER 

for  printed-circuit  use 

Mathias  Klein  &  Sons,  3200  Bel- 
;  mont  Ave,,  Chicago  18,  Ill.,  offers  a 
,  compact  new  plier  that  meets  the 
specialized  needs  of  printed  circuit 
]  wiring.  The  plier  is  designed  with 
special  fitted  knives  that  shear  and 
,  crimp  the  wire  in  one  operation. 

The  crimped  wire  holds  the  loose 
I  parts  in  position,  permitting  fast 
I  and  efficient  dip  soldering  of  the 
:  exposed  wire  ends  in  the  circuit. 

In  use,  the  plier  is  conveniently 
'  held  with  the  handles  in  an  upright 
position.  The  45-deg  working  angle 
of  the  knives  against  the  printed 
:  circuit  permits  visual  inspection  of 
'  the  shearing-crimping  operation. 


ICi^  REFINES 

ITS  OWN  SELENIUMI 


A  QUALITY  CONTROL  THAT  MEANS  MORE 
UNIFORM,  DEPENDABLE  PERFORMANCE  FOR  YOU  I 

Selenium  rectifier  performance  depends  upon  the  purity  of  selenium 
used.  Vickers  Electric  Division  establishes  complete  quality  control  at 
the  very  beginning  . . .  with  its  own  refining  plant  and  testing  labora¬ 
tories.  Producing  uniformly  pure  selenium  for  Vickers  rectifiers  is  an 
important  step  in  assuring  more  consistent  performance  character¬ 
istics,  and  stable,  long-life  rectifiers. 


POWER  RHEOSTATS 

have  deep  ceramic  cores 

Tru-Ohm  Products,  2800  Milwau¬ 
kee  Ave.,  Chicago  18,  Ill.,  has  added 
'  three  new  power  rheostats  to  its 
I  line.  Sizes  available  now  are  50,  75, 

:  100  and  150  w.  Each  of  the  models 
incorporates  an  extra  deep  ceramic 
core  on  which  the  resistance  wire  is 
toroidally  wound  and  bonded  in 
place  with  vitreous  enamel.  This 
construction  results  in  better  heat 
dissipation  and  a  more  conservative 
power  rating.  Positive  and  constant 
brush  pressure  is  provided  with  an 
exclusive  torsion  spring  assembly. 
Other  features  include  rugged 
mechanical  design  for  long  rota¬ 
tional  life,  minimum  backlash,  low 
contact  resistance  and  smooth,  uni- 
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ICKiRS  lUCTRICg  DIVISION 

■  ■  . . .  VKKIKt  Inc.w  . .  II. 

A  UNIT  Of  THE  SfCRRY  CORPORATION' 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 
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NEW  PRODUCTS  (cMtinaad) 

form  windinjrs  for  practically  step¬ 
less  resistance  control. 


D-C  POWER  SUPPLY 

has  0.1 -percent  regulation 

Lawn  Electronics  Co.,  East  Free¬ 
hold  Rd.,  Freehold,  N.  J.,  is  now  in 
production  on  the  model  630-A 
regulated  d-c  power  supply.  The 
unit  features  0.1-percent  regula¬ 
tion,  less  than  1  mv  ripple  and  less 
than  0.5-ohm  output  impedance.  The 
output  voltage  is  continuously  vari¬ 
able  from  0  to  600  v  with  either  the 
positive  or  nejrative  terminal 
grounded,  and  the  unit  will  supply 
up  to  300  ma  at  any  voltage  setting. 
The  unit  also  features  a  bias  sup¬ 
ply  variable  from  0  to  —260  v  sta¬ 
bilized  to  0.1  V  and  a  6.3-v  6-ampere 
center-tapped  hlament  supply.  Di¬ 
mensions  of  the  unit  are  19  in.  wide 
X  83  in.  high  x  lOJ  in.  deep. 


RING  SEAL  TRIODE 

has  ratings  to  110  me 


Machlett  Laboratories,  Inc., 
Springdale,  Conn.,  announces  the 
ML-6258,  a  forced-air-cooled  ring 
seal  triode  incorporating  a  high- 
efficiency  radiator.  Designed  spe¬ 
cifically  for  r-f  heating  application 
in  the  2  to  3-kw  range,  but  well 
adapted  to  a-m,  f-m  and  tv  trans- 
mi.Hsion,  it  has  plate  input  and  dis¬ 
sipation  ratings  of  7  kw  and  3  kw 
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UNIVERSAL  BRIDGE 
TF  868 


I 

I 

I 


RESISTANCE,  CAPACI¬ 
TANCE.  INDUCTANCE  and 
power  factor  are  measured 
quickly  and  accurately  on  this 
Marconi  engineered  instrument. 

Three  basic  bridges  are  used  with  a  I.OOOcps  oscillator  and  3  tube  logarithmic 
amplifier  with  wide  range  automatic  gain  control.  Simple  to  use,  the  main 
dial  is  direct  reading,  without  arithmetic,  on  all  ranges  (0. 1  u- 10  M  ti,  I 
100  (if,  1  ;iH  -  lOOH)  to  an  accuracy  of  one  per  cent.  Its  industrial- 
designed  appearance  fits  well  in  modern  surroundings  and  partners 
its  outstanding  electrical  performance.  Let  us  mail  you  full  particulars. 


MARCONI  INSTRUMENTS 

Specialists  in  Communication  Test  Equipment 

23-25  BEAVER  STREET  •  NEW  YORK^4 

CANADA;  CANADMN  MARCONI  CO..  MARCONI  BUILDING,  2442  TRENTON  AVENUE.  MONTREAL 
INGLAND)  HMd  ORIc*:  MARCONI  INSTRUMENTS  LIMITED  •  ST.  ALBANS  •  HERTS. 

Mantfinc  Afcntt  in  Export:  MARCONI’S  WIRELESS  TELEGRARH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  ■  LONDON  •  W-C-2 
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>  standard  MIL  cases 
hermetically  sealed 
magnetically  shielded 


CABLE 


CORO  AND  WIRE  CO. 


(COHtiUMd) 


NEW  PRODUCTS 


C*np>wtl>n 

^  MODEL  59 

MEGACYCLE 
METER  m 


respectively.  Its  stress-free  thori- 
ated  tungsten  filament  operates  at 
12.6  V,  27  amperes.  Maximum  rat¬ 
ings  apply  to  110  me.  The  tube  is 
also  available  in  an  integral  anode 
water  jacket,  water-cooled  model 
and  in  a  version  designed  for  use 
with  the  company’s  quick-change 
automatic  seal  water  jacket. 


SUB-MINIATURE 

HERMETICALLY 

SEALED 

transistor 

transformers 


FIEQUENCY  CALIMATiON:  ±2% 

For  determining  the  resonant 
frequency  of  tuned  circuits,  an¬ 
tennas,  transmission  lines,  by¬ 
pass  condensers,  chokes,  etc. 
For  measuring  inductance  and 
capacitance.  May  also  be  used 
as  an  auxiliary  signal  genera¬ 
tor;  for  signal  tracing  and  many 
other  applications. 

Complete  data  en  reqwed. 


DEFLECTION  YOKES 
that  feature  five  leads 


Halldorson  Transformer  Co., 
4500  No.  Ravenswood  Ave.,  Chicago 
40,  Ill.,  has  available  two  new  deflec¬ 
tion  yokes  featuring  R-C  network 
flexibility.  A  fifth  lead  (four  are 
conventional)  is  interconnected 
with  components  in  the  yoke  to  pro¬ 
vide  external  rearrangement  of  the 
network  to  suit  different  tv  set  re¬ 
quirements.  With  the  DF601  and 
DF602,  all  network  variations  are 
easily  accomplished  without  digging 
into  the  yoke — the  lead  ends  merely 
being  properly  combined  during  the 
yoke  installation. 


Tha  contitlani  qualify  standard  af 
Runzal  wira,  cord  ond  cable  oKort 
manufacturers  complete  assurance  of 
performance.  Runzel  products  under¬ 
go  such  thorough  inspections  in  the 
process  of  their  monufocture  thot 
flaws  are  reduced  to  on  obsolute 
minimum. 

Your  wire  needs  in  hook-up.  lead-in. 
shielded  wire  speoker  cords  and  all 
types  of  insuloted  wire  ore  avoiloble 
from  this  cent  roily  locoted  source. 
We  mointoin  a  complete  engineering 
service.  Your  wiring  problems  are 
solicited.  For  their  scieittific  solution, 
the  Runzel  Laborotory  provides  re¬ 
search  ossistonce. 


POTENTIOMETER 
features  seif-balancing 

Gray  &  Hulbguard,  Inc.,  930  North 
Hancock  Ave.,  Los  Angeles  46, 
Calif.  A  group  of  electronic  units. 


Went  mere  Informotion?  Use  pest  card  ee  lost  peft. 
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suitable  for  flight  tests  and  labora¬ 
tory  use,  are  available  for  high 
speed  measuring  and  indicating  of 
test  signals.  A  basic  assembly  of 
these  units  includes  one  of  three 
types  of  comparators,  an  amplifler 
and  a  master  indicator.  Inter¬ 
changeable  comparator  units  ac¬ 
commodate  commonly  used  ele¬ 
ments  for  sensing  temperature, 
pressure,  strain,  resistance  and  ac¬ 
celeration.  Suitably  calibrated  dial 
faces  are  available  for  the  indi¬ 
cator.  For  remote  observation  a  re¬ 
peat  indicator  unit  is  added  to  the 
assembly.  Separation  of  the  com¬ 
ponents  of  this  self-balancing  po¬ 
tentiometer  into  interchangeable 
units  permits  economical  multipur¬ 
pose  setups  for  measurement  and 
indication  of  a  wide  variety  of  in¬ 
put  signals. 


Frosting  of  windows  is  no  problem  in  a  Bowser  Low 
Temperature  Test  Chamber.  Special  Nesa  glass, 
with  its  electrically  conductive  surface,  insures  clear 
vision  of  items  under  test.  This  is  just  one  of  the 
many  "extras"  that  Bowser  has  engineered  into  its 
test  chambers  .  .  .  another  reason  why — for  all  your 
needs  in  environmental  test  equipment — your  oest 
bet  is  Bowser,  the  pioneer. 

Performance  characteristics  of  this  Bowser  chamber 
include: 

•  Temperature  range  from  — I00°F  to  I85°F. 

•  Altitude  simulation  up  to  85,000  feet. 

•  Evacuation  rate  of  5000  F.P.M. 

With  outside  dimensions  of  1 3*  2"  wide  x  11*2"  high 
X  16*  6"  long,  this  standard  model  chamber  has  an 
interior  working  area  of  I0‘  x  10*  x  8*  high.  Door  is 
5*  wide  X  8'  high,  its  window  30"  x  30  ,  and  wall 
window  36"  X  36". 


INDICATORS 
show  elapsed  time 

VocAUNE  Co.  OF  America,  Inc., 
Bristol  Motor  Div.,  90  Coulter  St., 
Old  Saybrook,  Conn.  A  new  line  of 
running  time  indicator  series  ET-1 
for  industrial  or  laboratory  appli¬ 
cation  is  being  made  available  in  the 
following  two  models:  ET-1  A 
counts  to  99,999  hours  by  hours; 
ET-IB  counts  to  9,999.9  by  tenths 
of  hours.  Utilizing  the  Circle  B 
motor,  this  low-cost  series  features 
compact,  extremely  small  size — 
2-in.  diameter  x  2i-in.  depth — that 
can  be  readily  adapted  for  panel  or 
unit  mounting.  This  standard  ser¬ 
ies  operates  on  116  v  60  cycles  but 
can  be  easily  altered  for  use  with 
other  voltages.  Among  uses  for  the 
series  are  determining  equipment 
operating  time  for  guarantee  pur¬ 
poses  and  indicating  hours  of  oper- 


Nesa  Coated  Glass  used  in  Bovfser  Low 
Temperature  Chambers  has  an  electric¬ 
ally  conductive  surface  that  can  be 
heated  .  . .  preventing  icing,  frosting  or 
fogging  of  observation  windows. 
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ation  facilitating  periodic  lubrica¬ 
tion  and  maintenance. 


sitWe  GaWsnometer  Used  in 
Guided  Missiie  Research... 


DECADE  ATTENUATOR 

for  audio  and  video 


The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  ha.s  available  the 
series  790  attenuation  network. 
This  type  decade  attenuator  is  par¬ 
ticularly  useful  in  gain  and  loss 
measurements  on  filters,  transform¬ 
ers,  amplifiers  and  a.ssociated  tran.s- 
mission  equipment,  for  both  the 
audio  and  video  range.  This  decade 
is  a  direct-reading  precision  nonin- 
ductively  wound  attenuation  net¬ 
work  designed  for  operation  over 
the  0  to  1-mc  range.  Use  of  preci¬ 
sion  noninductive  resistors  and  a 
specially  designed  circuit  reduces 
frequency  discrimination  to  a  mini¬ 
mum.  Networks  are  available  for 
various  impedance  requirements. 


EDISON 


Malfunction  or  foilwro  of  recording 
equipment  when  a  guided  missile  is  fired 
can  result  in  the  loss  of  invaluable  re¬ 
search  data.  The  requirement  of  complete 
reliability  of  components  used  in  con¬ 
junction  with  this  equipment  resulted  in 
the  selection  of  an  EDISON  Time  Delay 
Relay  as  a  vital  part  of  the  Model  46A 
Sub-Carrier  Discriminator  manufactured 
by  Electro-Mechanical  Research,  Inc., 
Ridgefield,  Conn. 

Tho  Edison  Tim*  Doloy  Roloy  is 

used  to  protect  the  sensitive  galva-  q. _ 

nometer  in  the  associated  OKillo- 
graphic  recording  unit,  by  allow¬ 
ing  the  power  tube  filamena  to 
reach  proper  operating  tempera¬ 
ture  before  the  application  of  high 
voltage.  The  thermal  action  is 
independent  of  line  voluge  varia¬ 
tions  since  the  delay  characteristics 
vary  in  the  same  proportions  as  o— 
the  heating  of  the  filaments.  Be¬ 
cause  of  their  cooling  rate,  EDISON  relays 
prevent  loss  of  equipment  operating  time 
due  to  momentary  power  interruptions. 


POWER  SUPPLY 

has  twin  regulation 

Universal  Electronics  Co.,  2012 
Sepulveda  Blvd.,  Los  Angeles  25, 
Calif.,  has  available  a  new  twin- 
regulated  power  supply,  model  520 
AT.  The  unit  features  two  entirely 
separate  regulated  power  supplies 
in  one  housing,  each  supply  giving 
0  to  500  V  d-c  at  0  to  200  ma  at  any 
setting.  Two  4i-in.  meters  may  be 
switched  to  monitor  either  supply. 
Supplies  are  each  floating  above 
their  chassis,  hence  may  be  used  in 
a  variety  of  ways  to  give  positive 
or  negative  outputs  or  connected  in 
series  to  give  0  to  1,000  v  at  0  to 


Edison  onginoors  will  be  glad  to  help 
solve  yoisf  cathode  protection  problems. 
Just  call  or  write  to: 


Divlthn 

D*pt.  S4,  WMt  Orange,  New  Jartoy 
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NEW  PRODUCTS  (continued)  ; 

200  ma.  AI.so  furnished  are  two 
6.3  V  a-c  outputs  at  8  amperes  each. 

1 

H-V  POWER  SUPPLY 

has  500  to  1,500-v  output 

Scientific  Specialties  Corp.,  Snow 
and  Union  Sts.,  Boston  35,  Mass. 
The  PS-22  electronically  rej^ulated 
supply  is  designed  for  use  with 
photomultiplier  tubes,  counters  and 
other  devices  requiring  a  closely 
regulated,  well  stabilized  voltage. 
Output  is  500  to  1,500  v,  conserva¬ 
tively  rated  for  1-ma  load.  The  out¬ 
put  voltage  changes  less  than  0.05 
percent  from  zero  to  full  load.  In¬ 
put  power  is  115  v;  single  phase,  60 
cycle  a-c;  approximately  50  w. 


ItESISTANCE  BRIDGE 
OSCIILATOR 

tor-6 


U,mt  tt  to 


MINIATURE  BLOWER 

weighs  only  26  oz 

Induction  Motors  Corp.,  55-15 
37th  Ave.,  Woodside  77,  N.  Y.,  has 
announced  the  type  BC1615B-12 
miniature  blower  for  cooling  vari¬ 
ous  types  of  electronic  equipment. 
The  blower  is  built  to  deliver  22 
cfm  free  air  at  115  v,  60  cycles, 
single-phase  power  supply.  It 
weighs  only  26  oz  and  operates  in 
temperature  range  from  —65  to 
-1-85  deg.  Designed  to  rigid  Air 
Force  specifications,  it  can  be  used 
in  cooling  radar  equipment,  ampli¬ 
fier  units,  transmitters,  oscillators 
and  other  electronic  equipment. 
The  motor  is  built  to  close  toler- 


The  new  Bendix-Pacific  TOR-6  Oscillator  gives  improved  per¬ 
formance  with  resistance  type  strain  gages  and  variable  resistance  type 
temperature  pickups.  The  unit  operates  with  unusual  stability  under 
extreme  conditions  of  environment. 

Unbalance  of  the  resistance  bridge  provides  a  voltage  which  is  used  to 
change  the  frequency  of  the  oscillator.  The  magnitude  and  direction  of 
the  frequency  change  is  proportional  to  the  magnitude  and  phase  of  the 
bridge  output. 

SPECIFICATIONS 


■rid|t  iMftdMCt:  120  ohm* 

Stntitivily:  ±7.5%  changt  of  (•  for 
0  125%  change  in  resittance  in  each  of 
four  active  arms*.  (This  is  RDB  specified 
subcarrier  bandwidth) 

Frequency  Respense;  Flat  within  ±2.0% 
from  DC  to  10%  of  bandwidth. 

Linearity:  Within  1.0%  of  best  straight 
line. 

Stability:  Drift  less  than  0.5%  of  band¬ 
width  (0  07%  of  f«)  for  8  hours  at  25*  C. 
after  15  minute  warmup. 

Temperatare  Effect:  fo  changes  less  than 
0.08%  of  bandwidth  per  degree  centigrade. 
Vibratian  Effect:  1.0%  masimum  noise  at 
10  g,  20  to  1000  cps. 

Supply  Voltage  Effect: 

Plate  Supply:  Drift  does  not  eiceed  1.0% 
of  bandwidth  for  ±10%  change  of  plate 
supply  voltage. 

Heater  Supply:  Diift  does  not  esceed  1.0% 


of  bandwidth  for  ±10%  change  of  heater 
voltage. 

Output:  1.5  volts  rms  into  100  kllohms 
resistive  load.  Generator  impedance  750 
kilohms. 

Harmanic  Oistartiau:  2.0%  mailmum. 

Pewar  Ragulraaiaats: 

0.015  A  at  108  volts  DC 
0  800  A  at  6.0  volts  DC  or  rms  AC. 

Bauds  af  Oparatiau:  Standard  ROB  bands 
1.7  through  14.5  kc*. 

Siia:  4.5*  long  I  1.45' wida  s  1.35' hich; 
occupies  2  sections  of  Bendis  TJS  Com¬ 
ponent  Mounting  Assembly. 

Waigbt:  0.4  pounds. 

*Availabla  for  other  bridge  impedances, 
sensitivities,  and  bands  of  operation  on 
special  order.  For  temperature  measure¬ 
ment,  ±0.5%  change  of  resistance  In  sea 
arm  produces  ±7.5%  change  of  U. 


Writs  for 

cempigte  information. 


Aviation  Corporation 
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ances.  All  rotatinf?  parts  are  dy¬ 
namically  balanced,  and  precision 
shielded  ball  bearings  are  used  to 
assure  longer  life. 


IMPULSE  COUNTER 
is  electrically  actuated 

Landis  &  Gyr,  45  W.  45th  St.,  New 
York  36,  N.  Y.,  announces  a  com¬ 
pact,  electrically  actuated  impulse 
counter  designed  for  flush  panel 
mounting  where  space  requirements 
are  at  a  premium.  The  entire  as¬ 
sembly  is  about  4  in.  long,  and 
mounts  through  a  panel  opening 
about  i  in.  high  and  U  in.  wide. 
Any  of  seven  different  coils  are 
available  for  impulse  voltages  be¬ 
tween  4  and  60  v  d-c  (or  rectified 
a-c).  Power  requirements  range 
between  1.4  and  2.5  w,  depending 
on  voltage  used.  Maximum  count¬ 
ing  rate  is  10  impulses  per  second. 
Minimum  impulse  duration  is  40 
milliseconds.  Minimum  break  be¬ 
tween  impulses  is  50  milliseconds. 


Highest  quality  3"  and  4"  panel  meters 
in  standard  ranges  available  for  taisMdiate 
delivery.  Special  meters  can  be  delivered 
^kUy.  Cali  COLE  for  voltmeters,  ammeters, 
millianuneters,  microammeters,  thermo 
ammeters,  and  thermo  milliammeters,  with 
Kcuracies  up  to  Vi  per  cent.  Our  engineering 
consultation  service  can  help  with  your 
meter  problem. 

You  can  rely  on  COLE  for  precision, 
and  delivery. 

la  sure  to  set  aw  oxhibit.  loath  MS. 

at  tha  Wastora  Elactmics  Shaw  aad  Coavoatioa, 

Chric  Aaditoriaai,  Saa  Fraacisca,  August  11-21. 


TEST  CLIPS 
are  nylon  insulated 

Industrial  Devices,  Inc.,  Edge- 
water,  N.  J.  Model  1410B  nylon- 
insulated  test  clips  provide  positive 
clip  connection  to  all  standard 
phone-tip  test  prods.  The  new  test 
clips  incorporate  a  phosphor-bronze 
spring  collar  that  accepts  the  stand¬ 
ard  prod  with  an  electrically  and 
mechanically  positive  grip.  The 
clips  are  fully  nylon  insulated  to 
allow  shockproof,  short-circuit 
proof  operation  in  excess  of  600  v. 
The  molded-to-shape  nylon  elimi¬ 
nates  the  need  for  bulky  rubber 


Yes,  I  want  more  information  on  i-coLE-iMaters. 
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If  you  use  equipment  which  emits 
radio  frequency  energy  directly  upon  a  work  load,  you 
may  find  yourself  in  trouble  with  the  FCC.  And,  if  you’re 
a  manufacturer  of  offending  equipment,  you  may  also  find 
yourself  in  trouble  with  your  customers. 

This  seems  to  be  the  gist  of  the  current  FCC  announce¬ 
ment.  Beginning  June  30th,  1993,  the  Commission  has 
expressed  its  intention  to  seek  out  all  offenders.  Excep¬ 
tions,  so  it  is  said,  will  be  few,  and  these  only  for  "reason¬ 
able”  extension.  In  the  Commission’s  own  words: 

“Part  It— Tha  oporcrtien  in  the  industrial,  scientific,  and  med¬ 
ical  sorvice,  of  medical  diathermy  equipment,  industrial 
heating  equipment  and  miscellaneous  equipment  of  a  type 
which  emits  radio  frequency  energy  upon  frequencies  within 
the  radio  spectrum  constitutes  a  serious  source  of  Interference 
to  authorised  radio  communication  services  operating  upon 
the  channels  of  interstate  and  foreign  communication  unless 
precautions  ore  taken  which  will  prevent  the  creation  of  any 
substantial  amount  of  such  interference.” 

"FCC  Public  Notice  t596t— Accordingly,  all  interested  per¬ 
sons  ore  advised  that  the  commission  has  no  present  intention 
of  adopting  any  further  general  extension  of  the  terms  for 
compliance  with  the  applicable  portions  of  Port  1 1  of  the  rules 
beyond  June  30th,  1953.” 


boots  while  providing  a  greater 
degree  of  insulation  since  even 
the  nose  of  the  clip  is  fully  covered 
with  insulating  material. 


RECORD  PLAYER 

combined  with  p-a  system 

Audio-Master  Corp.,  341  Madison 
Ave.,  New  York,  N.  Y.,  has  avail¬ 
able  the  A-M  54  high-powered 
record  and  transcription  player 
combined  with  a  p-a  system.  It 
features  an  a-c  push-pull  high-gain 
amplifier  with  approximately  10-w 
output  and  is  equipped  with  a  12-in. 
loudspeaker.  The  player  has  a  3- 
speed  motor  for  33J,  45  and  78-rpm 
records,  a  twist  crystal  cartridge 
fitted  with  two  permanent  needles 
for  all  records  and  transcriptions 
from  7  to  17i  in.,  an  input  for 
microphone,  variable  volume  and 
tone  control,  and  a  special  mixer 
that  permits  simultaneous  use  of 
record  and  microphone. 


This  would  seem  to  leave  only  two  alternatives:  ( 1 )  shut 
down  offending  equipment  for  good,  or  (2 )  stop  the  inter¬ 
ference.  In  this  latter  connection,  the  FCC  states: 

“A  wall  dasignod  shioMod  space  or  room  may  be  axpoctod 
lo  reduce  substantially  or  eliminerte  such  interference.” 

An  inexpensive  shielded  enclosure  designed  for  this 
specific  purpose  has  just  been  developed  by  Ace  Engineer¬ 
ing  &  Machine  Co.  It  enables  violators  to  comply  with 
the  FCC  requirements  at  minimum  cost.  Actually,  it  is  the 
most  inexpensive  enclosure  ever  produced  commercially. 
Its  effectiveness  in  eliminating  interference  is  proved  by 
the  thorough  tests  of  an  independent  laboratory.  And, 
behind  it,  stands  the  guarantee  of  a  company  that  has  long 
provided  shielding  far  beyond  FCC  requirements  for 
America’s  largest  electric-electronic  manufacturers . . .  bet¬ 
ter  and  cheaper  than  they  could  make  in  their  own  plants. 

Look  over  your  equipment  now — especially  for  induc¬ 
tion  heating,  dielectric  sealing,  electric  welding,  and  dia¬ 
thermy  apparatus.  If  there’s  a  unit  that  may  invite  a  call 
from  the  FCC,  write,  wire  or  phone  us  without  delay. 
We’ll  send  you  (1)  An  official  copy  of  the  complete  Part 
18  of  Federal  Communications  Commission  Rules  and 
Regulations,  and  (2)  A  bulletin  describing  the  Ace  low- 
cost  solution.  But  do  it  today  for,  if  you’re  an  offender,  the 
FCC  promises  to  visit  you  sooner  or  later. 


SNAP-ACTION  RELAY 

is  mechanically  stable 

Thermo  Instruments  Co.,  1175  El 
Camino  Real,  Belmont,  Calif.  Posi¬ 
tive,  chatter-free  circuit  opening 


ACI  INOINimiNG  A  MACHINI  CO. 

3644  North  Lowronco  Street 
Philadelphia  40,  Pennsylvania  REgent  9-1019 
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and  closing  under  slowly  increasing 
:  or  decreasing  currents  are  features 
in  the  new  type  C  snap-action 
i  relay.  It  employs  a  type  BA2R  snap- 
!  acting  switch  having  characteris- 
:  tics  particularly  suitable  for  induc¬ 
tive  loads  and  those  involving  high 
'  inrush  current.  This  construction 
makes  the  relay  practically  immune 
to  shock,  vibration  or  tilting.  Single¬ 
pole  contacts,  which  can  be  wired 
for  either  normally-open  or  nor¬ 
mally-closed  conditions,  are  rated 
for  20-ampere  steady  state  currents 
and  75-ampere  inrush  currents  on 
voltages  up  to  460  v  a-c.  Physical 
construction  is  such  as  to  provide  a 
combination  of  extreme  mechanical 
stability  and  a  large-cross-section 
magnetic  path  that  makes  the  relay 
relatively  in.sensitive  to  variations 
in  operating  voltage. 


For  comp/efe  specifications,  write  for  Bulletin  No.  1 09  today. 


OSCILLATOR 

is  packaged  blocking  unit 

American  Machine  &  Foundry 
Co.,  1085  Commonwealth  Ave., 
Boston,  Mass.,  has  available  the 
packaged  blocking  oscillator,  a 
cased,  plug-in  unit  that  includes  a 
transformer  and  other  circuit  com¬ 
pounds,  with  a  socket  for  the  minia¬ 
ture  tube  mounted  on  top  of  the 
case.  Small  core  loss  resulting  from 
use  of  a  ferrite  core  in  the  trans¬ 
former  permits  high  peak  currents, 
and  the  high  permeability  permits 
the  required  inductance  to  be 
achieved  with  fewer  turns,  minimiz¬ 
ing  interwinding  capacitance  to 
allow  faster  pulse  rise  time.  Cur¬ 
rently  available  are:  type  PBO-1 
for  O.-l-sec  pulses  with  0.01-sec  rise 
time,  and  type  PBO-2  for  2.0-sec 
pulses  with  0.04-.sec  rise  time.  Di¬ 
mensions  of  oscillator  unit  are 
li-in.  diameter  by  4A-in.  over- 
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fECO  Itagulatad  Ktctifltrt  For  a  reliable,  accurate,  regulated 

«C  615  SariM  rectifier  type  power  supply  for  power¬ 

ing  the  various  sections  of  electronic 
computers,  the  Power  Equipment  Company  has  developed  the  PEC  615  series 
of  units.  Already  installed  and  powering  some  of  the  larger  computer  installa¬ 
tions  in  the  country,  these  units  have  an  extremely  low  maintenance  program 
for  equipment  of  this  size. 


Wont  mof*  Informotioii?  Um  |>ost  cord  on  kitt  poge. 


SPECIAL  FEATURES 

•  Each  power  supply  is  insulated  from 
ground  so  that  either  polarity  may  be 
grounded  as  required. 

•  Each  power  supply  is  equipped  with 
a  ‘"high-low"  protective  system. 

•  All  tubes  used  are  operated  at  con¬ 
servative  ratings  to  provide  long-life,  with 
a  minimum  of  maintenance. 

•  At  the  time  of  starting,  the  voltage  is 
automatically  applied  and  slowly  raised 
to  the  operating  condition  to  protect  the 
tubes  and  condensers. 

•  Fuses  are  provided  in  each  thyratron 
tube  plate  lead  for  maximum  protection. 


PECO  Gu4io4H  BduU 
REGULATED  RECTIFIERS 

To  meet  the  requirements  of  closely 
regulated  and  filtered  rectifier  type 
power  supplies,  where  the  total 
amount  of  power  is  too  great  to  be 
assembled  into  a  single  cabinet. 
Power  Equipment  Company  is  pre¬ 
pared  to  build  equipments  arranged 
for  mounting  on  racks,  and  de¬ 
signed  to  generally  conform  with 
the  customer's  existing  or  proposed 
apparatus.  For  complete  specifica¬ 
tions,  write  for  Bulletin  No.  108. 


DETROIT  S4,  MICH 


POWER  EQUIPME 


B(tUiyChaf|ers  ^  Sattety  Eliminalert  *  i 
O.C.  Pmnr  Supply  Units  it  Reiulattd  E<cit«s  . 
e  and  oUitr  S^al  Communications  Equipment  ' 
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all  seated  heit^ht,  including  tube  and 
shield. 


SOLVED  THIS  MARKING  PROBLEM 


COAX  SWITCH 

is  manually  actuated 

Thompson  Products,  Inc.,  2196 
Clarkwood  Rd,,  Cleveland  3,  Ohio, 
has  developed  a  manually  actuated 
coaxial  switch  for  3J-in.,  rigid  line 
tv  station  application.  At  fre¬ 
quencies  to  320  me  the  switch  has  a 
maximum  vswr  of  1.1  and  cross¬ 
talk  in  excess  of  60  db.  Its  char¬ 
acteristic  impedance  is  51.5  ohms. 
It  weighs  approximately  27  lb  and 
has  a  minimum  life  of  100,000  ac¬ 
tuations. 


POWER  SUPPLY 
has  low  ripple  voltage 

Kepco  I.ABORATORIES,  INC.,  131  San¬ 
ford  Ave.,  Flu.shing  55,  N.  Y.  Model  i 
3200  voltage-regulated  power  sup-  ; 
ply  is  continuously  variable  from  1 
to  13  V  and  delivers  from  0  to  10  I 
amperes  continuous  duty.  In  the  1  , 
to  13-v  range  the  output  voltage  i 
variation  is  less  than  0.5  percent 
for  both  line  fluctuation  from  106  to 
125  V  and  load  variation  from  mini¬ 
mum  to  maximum  current.  Ripple  ; 


PRINTING 

LABEL  INFORMATION 
ON  CARTRIDGE 
ENCLOSED  PUSES 


Working  closely  with  Underwriters’  Laboratories,  Inc.  and  with  lead* 
ing  fuse  manufacturers,  Markem  has  developed  a  method  which 
j  makes  possible  for  the  first  time  the  printing  of  label  information 
I  directly  on  cartridge  enclosed  fuses  at  production  rates.  Markem’s 
'  direct  ink  imprints  cannot  "fall  off’’  and  are  unaffected  by  moisture 
j  or  ordinary  chemical  atmospheres.  Paper  label  inventory  and  wastage 
problems  are  eliminated.  Print  is  larger  and  color  coding  and  identi- 
I  fication  are  simplified.  Fuse  manufacturers  anticipate  better  labeling 
!  at  higher  production  rates  and  with  lower  costa.  The  Markem  Method 

I  — Markem  Machine,  Markem  type  and  ink  and  the  special  recording 

1  die  roll  for  use  when  UL  Manifest  ia  required — as  well  as  the  imprint 
itself  meet  with  UL  approval. 

. - 1 


i 


CAN  MARKEM  Printing  labels  directly  on  cartridge  enclosed  fuses 

I  is  but  an  example  of  how  Markem  solves  industry’s 

HELP  YOU^  marking  problems.  Markem  has  been  providing 
liLLi  ivw.  industry  with  production  techniques  and  equip¬ 
ment  to  identify,  decorate  or  designate  its  products,  parts  and  pack¬ 
ages  since  1911.  Markem  also  provides  technically  trained  men  who 
are  available  in  your  area  to  assure  continued  satisfaction  with  Markem 
methods  and  equipment. 

When  you  have  a  marking  problem,  tell  us  about  it  and  send  a  sample 
of  the  item  to  be  marked.  Perhaps  a  complete  Markem  method  has 
already  been  developed  to  solve  your  problem.  If  not,  Markem  will 
work  out  a  practical  solution. 


Markem  Madiin*  Company,  K««n«  $,  N.  H.,  U.SA> 


i 

I 

i 
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you’ll  get  better  results 
with 


wmmii 


voltage  is  less  than  10  mv.  Cabinet 
height  is  22)  in.,  width  21}  in.  and 
depth,  15}  in. 


SMALL  CAPACITORS 
are  rated  at  3  and  5  kv 


Jennings  Radio  Mfg.  Corp.,  P.  O. 
Box  1278,  970  McLaughlin  Ave., 
San  Jose  8,  Calif.  A  full  line  of 
miniature  vacuum  capacitors  in 
Axed  and  variable  types,  rated  at  3 
kv  and  5  kv,  are  characterized  by 
their  small  physical  size,  negligible 
power  factor  and  extremely  wide 
capacitance  ranges.  The  unit  illus¬ 
trated  has  a  4  to  250-!X!if  range. 


First,  the  drawing  and  second,  the  reproduction 
will  be  cleaner,  clearer,  sharper  when  you 
use  Arkwright  Tracing  Cloths. 


In  the  drawing  you’ll  work  more  smoothly, 
easily — without  pinholes,  uneven  yarns  or 
other  imperfections  to  slow  you.  You’ll  get 
clean,  “feather-free”  lines  even  over 
an  erasure. 


In  the  reproduaion  you’ll  always  have  clear, 
“contrasty”  results  because  Arkwright  Cloth 
is  Pfrmantntly  transparent — won’t  discolor 
or  turn  brittle  and  opaque  with  age  like 
inferior  products. 


Are  yea  interested  in  results  like  these? 
Specify  Arkwright  Tracing  Cloths.  Write 
for  samples  to  Arkwright  Finishing  Co., 
Industrial  Trust  Bldg.,  Providence,  R.  I. 


ARKWRieHT 


AMERICA’S  STANDARD 


MINIATURE  RESISTOR 
has  1 -percent  tolerance 


Dale  Products,  Inc.,  Columbus, 
Neb.  High  power  resistance  in  a 
minimum  of  space  is  offered  by  the 
new  250-w  miniature  resistor.  It  is 
.sealed  against  moisture  with  a 
special  silicone  treatment,  and  then 
finished  in  a  die-cast  black  anodized 
radiator-finned  housing  for  maxi¬ 
mum  heat  dissipation.  The  resist¬ 
ance  element  is  completely  welded 
from  bolt  terminal  to  bolt  terminal. 
Standard  tolerance  is  1  percent,  but 


!4 


Wont  mon  information?  Ufc  post  card  on  l«>t  pogo. 


luM.  1953  — ELECTRONICS 


NEW  PRODUCTS 


(cmliniMd) 


By  actual  stop-watch  test,  G-E  fire-resistant  laminates  re- 
sist  flume  and  are  self-extinguishing  in  less  than  one  minute. 


tolerances  as  high  as  0.5  percent 
can  be  furnished  if  necessary. 
Temperature  coefficient  is  substan¬ 
tially  flat.  Resistance  shift  is  less 
than  0.00002  per  deg  C. 


PICTURE  MONITOR 

for  universal  studio  use 

Allen  B.  DuMont  Laboratories, 
Inc.,  Clifton,  N.  J.  Type  5281-B,  a  I 
17-in.  picture  monitor  that  features 
compactness,  excellent  performance  i 
and  versatility,  may  be  operated  on 
either  the  composite  picture  signal 
or  separate  sync  signal.  It  is  de¬ 
signed  for  use  in  announcing  booths, 
film  rooms,  client’s  rooms  or  as  a 
cueing  monitor.  Due  to  the  auto¬ 
matic  frequency  control  of  the  unit, 
it  will  detect  sync  generator  faults 
not  noticed  on  monitors  of  the  trig¬ 
gered  sweep  design.  The  unit  is 
entirely  self-contained  and  mounts 
in  a  standard  RTMA  rack,  requir¬ 
ing  only  15?  in.  of  vertical  space.  j 


LOOKING  FOR  A  HIGH-GRADE 


FIRE-RESISTANT  LAMINATE? 


NOISE  METER 
has  8  frequency  ranges 

Empire  Devices,  Inc.,  38-25  Bell 
Blvd.,  Bayside  61,  N.  Y.,  is  now 
producing  the  model  NF-114  noise 
meter.  It  has  a  frequency  range  of 
0.15  me  to  80  me  in  8  bands,  and 
frequency  ranges  are  switched  by 
means  of  a  turret.  Two  tuned  r-f 
amplifier  stages  are  employed 
throughout  for  high  sensitivity  and 
optimum  rejection  of  spurious  re¬ 
sponses.  Three  i-f  frequencies  are 
used — 0.125  me,  0.455  me  and  6  me. 
A  built-in  impulse  generator  pro- 
duees  flat  output  to  100  me.  A  vtvm 


G-E  11542  and  11537  ratain  eharactarhtics  mvn  whan 
$ubia€tad  to  high  hoot  and  flama 

The  new  G-E  Textolite*  1 1542,  for  electronics  applications,  and  1 1537,  for 
switchgear  applications,  are  paper-base  industrial  laminates.  They  have  a 
low  dielectric  loss  and  offer  you  all  of  these  remarkable  characteristics: 

Fim  RfSlSTANCl.  They  withstand  extreme  heat,  and  are  self-extin¬ 
guishing  within  one  minute  or  less  when  subjected  to  actual  flame. 

ixciiiiNr  iiicrRiCAi  SROPfariis.  G-E  11542  and  11537  retain  their 
electrical  properties  at  temperatures  as  high  as  125  centigrade. 

NfOH  msiSTANCt  TO  MOISTURI.  They  have  a  low  moisture  absorbing 
factor,  and  do  not  break  down  under  extremely  humid  conditions. 

DfSiRASli  MiCMANiCAl  PKOPtKTits.  G-E  1 1542  and  11537  have  great 
strength,  yet  are  easy  to  machine  with  ordinary  tools,  and  have  good 
punchability  in  sheets  up  to  14 -inch  thick. 


You  can  count  on  G-E  11542  and  11537  for  durability  and  long  wear— 
to  help  keep  maintenance  costs  low.  Available  in  sheets  from  .015  to  2.0 
inches  thick,  as  well  as  in  tubes  and  rods. 


FOR  FURTHER  INFORMATION, 

writ*:  0*n*ral  Electric  Company,  Section 
327 -2B,  Chemical  Division,  Pittsfield,  Mass. 


GENERAL^ELECTRIC 
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Whenever  you  need  to  supply 
power  to  movable  heavy  ma> 
chinery,  portable  tools,  battery 
chargers  and  similar  equip¬ 
ment,  you  can  be  sure  of  getting 
top  service  under  the  hardest 
usage  by  specifying  Carol 
Portable  Cords. 

Each  stranded  conductor  is 
paper  served  and  insulated 
with  30%  rubber  compound. 
Wires  are  cabled  with  soft  jute 
to  perfect  roundness,  served 
with  cotton  and  protected 
against  weather  ana  abrasion 
by  a  tough  40%  rubber  jacket. 
For  the  severe  service,  Carol 
Neoprene  jacket  resists  acids, 
petroleum  derivatives,  alkalis 
and  deterioration  by  sunlight, 
corona,  oxidation,  moisture, 
or  extreme  temperatures. 

Carol  approved  cords  with 
2,  3  or  4  conductors  of  No.  18 
to  10  AWG.  Also  available  in 
6  cdrs.  of  No.  14  and  16,  and 
other  combinations. 

Power  supply  cable  in  2,  3 
and  4  conductors  of  No.  8  and 
6  AWG. 

For  full  details  on  our  com¬ 
plete  line  write  or  call  Carol 
today. 


'^CAROL^ 

CABLI  DIVISION 

of  Tfco 

CRISCINT  COMPANY 
INC. 

^  Pawtucket,  Rhode  islaiid  A 


Wont  more  information?  Um  pest  cord  on  last  | 


NEW  PRODUCTS  (continued) 

indicates  carrier  or  true  peak  volt¬ 
age.  As  an  alternate  means  of 
measurement,  aural  slide-back  op¬ 
eration  is  provided.  The  meter  will 
operate  on  dry  batteries  or  a-c.  It 
measures  13i  in.  x  in.  x  12i  in. 


COIL  WRAP 

is  strong  and  flexible 

The  Electro-Technical  Products 
Div.  of  Sun  Chemical  Corp.,  Nutley 
10,  N.  J.,  has  announced  a  new  prod¬ 
uct  that  has  already  demonstrated 
its  acceptability  by  manufacturers 
of  rotating  equipment  when  used  as 
a  coll  wrap.  Electro  Flexoglas  has 
high  dielectric  and  mechanical 
strength  plus  exceptional  flexibility 
that  is  not  lo.st  at  elevated  tempera¬ 
tures.  These  features  broaden  its 
scope  of  usage  as  layer  and  phase 
I  insulation  as  well  as  barrier  insula- 
I  tion  for  motors  and  transformers. 
'  It  is  available  in  0.010  in.  and  0.012 


An  Improved  Orientation  Head 
for  the  Precision  Processing 
of  Quartz  Crystais 


MAST mCR APT  MODEL  600  B-2 

Thii  model  is  fitted  with  compound  dovetoil  slides 
and  with  an  all  angle  table  top  capable  of  being 
inclined  V/i  degrees  on  two  planes,  which  adapts 
itself  to  laboratory,  production  or  research  work  or 
where  o  particular  technique  requires  orientation  of 
the  X  oxis  in  two  directions  from  horixontal.  The 
Z  axis  may  be  rotated  throughout  160  degrees  with 
orientation  within  one  minute  precision. 

Wrlta  for  Compfote  Catalogue  of 
Mastoreraft  Tools. 

F  &  M  SALES,  INC. 

10S4  Cahuenga  Blvd.,  Hollywood  38,  Calif. 


.  CARRIER 

CHANSEl  TELEPHONE 
I  TERMINALS 


STEP  OSCILLATOR 

has  17  fixed  frequencies 

Pulse  Techniques,  Inc.,  1411  Pali¬ 
sade  Ave.,  West  Englewood,  N.  J., 
announces  a  new  step  oscillator 
providing  17  fixed  frequencies  at 
the  turn  of  a  single  knob.  Weighing 
only  7  lb,  the  instrument  is  ex¬ 
tremely  portable  for  field  mainte¬ 
nance,  while  its  accuracy,  stability 
and  low  distortion  make  it  equally 
valuable  in  the  lab  and  for  produc¬ 
tion  line  testing  of  amplifiers, 
filters  and  recorders.  A  new  gain 
stabilizing  circuit  holds  amplitude 
variations  over  the  entire  frequency 
range  to  less  than  ±0.2  db.  Use 
of  toroid  coils  helps  assure  an  over¬ 
all  frequency  stability  of  better 


pumgimm  and  Silot  Rogulatod  CARRIER 
i  1  REPEATERS  (far  uta  in  conjunc- 

HMRjHH  Hon  wifli  tha  CFD-B  Tamiinal* 
on  long  haul  circuits.) 

COMPIETEIY  AUTOMATIC  PHOT 
InrEW".?  REGUIATION  OVER  A  20  db 
range.  Built-in  "SLOPE  CON- 
I  TROL"  inciudai  on  axtra  10  db 
T*  .iBPp*  I  sgualitation  for  non-conforming 
I  tolophons  pairs. 

RYCOM'S  CFO-B  it  ottombUd 
from  Woitom  Eioctric  componont 
ports,  and  it  mountod  COMPLETE 
■  '’''•***  tarminating  and 

pewor  supply  uquipmont  in  ONE 
^  STANDARD  AAR  B-FOOT  RACK. 
Standard  commorcial  porformanco 
it  guarantood.  .  Basic  lino  actual- 
iiotion  of  13  db  by  manual  con- 
trols.  •  Tha  ranga  of  oparation 
is  through  a  maximum  of  30  db 
^  "n  ovar  on  oporoting  ranga  of  3  to 
32.3  kilocyclat.  *  Two-way  pilot- 
itsaiMeSV  rogulatod  ropoatars  ora  availobla 
i|  }  for  circuits  having  moro  than  tha 

‘  allowabla  30  db  lost.  .  1000/20- 
Cycio  Voico  Froctuoncy  Ringors  aro 
■f^"  avaiioblo  for  cnio-,  two-,  throo-, 

or  four-chonnol  ringing.  A  FULL 
LINE  OF  ACCESSORIES  is  offoiml, 
including:  •  Voico  Fra<|uan»  Rspoatar  Balancing 
Nats,  •  Coblo  Matching  Transfermors,  .  Uni- 
vorsol  Wa>  Station  Filtors,  and  .  Mountod  Sub- 
cydo  Ringing  Powor  Suppliat. 

RYCOM'S  CFO-B  providot  FOUR  DUPLEX  VOICE 
CHANNELS  AND  RINGERS  of  a  LOWER  COST  to 
you  than  mott  throo-channol  carriors  now  on 
Iho  morkotl  And  WE  CAN  MAKE  IMMEDIATE 
OELIVERYI 


M/mr  COMMUMCATIONS 

INCORPORATED 

fEfV'Nc,  J  i'  •  BA'»OWN  Mi^SGUk  •  fUM'NO  7173 


Want  morn  information?  Use  post  card  on  test  page. 
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than  ±  1  percent.  Signal-to-hum 
ratio  is  more  than  60  (ib. 


electric  timing  motors 


2430  ElM  STREET 


TORRINGTON,  CONNECTICUT 


HAYDON 

( 

AT  TORRINGTON 


Wont  more  information?  Use  post  cord  on  lost  pope. 


TINY  GYROSCOPE 

is  hermetically  sealed 

Sanders  Associates  Inc.,  137 
Canal  St.,  Nashua,  N.  H.  Model  7 
subminiature  rate  gyroscope  is  less 
than  1  in.  in  diameter,  2  in.  long 
and  weighs  only  3  oz.  It  is  hermeti¬ 
cally  .sealed  for  use  in  aircraft, 
guided  missiles,  radar  antenna  sta¬ 
bilization  and  similar  applications. 
The  rotor  spins  at  24,000  rpm  on 


HEADQUARTERS  FOR 


RELAY 

is  compact  and  sensitive 

Phillips  Control  Corp.,  Joliet,  III. 
The  62A  relay  is  finding  wide  ac¬ 
ceptance  in  a  variety  of  products  be¬ 
cause  of  its  compactness,  capacity 
and  exceptional  sensitivity.  It 
measures  2ft  in.  in  length,  li  in. 
width  and  overall  height  will  vary. 
The  relay  is  available  with  18-ga 
palladium  contacts  rated  at  3  amp¬ 
eres,  but  can  be  provided  with  other 
types  of  contact  for  rating  up  to  6 
amperes,  noninductive.  The  6QA 
is  also  available  with  a  plug-in 
adaptation  for  use  in  panel  and 
annunciator  racks.  Complete  data 
may  be  had  for  the  writing. 
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Li- /I  ■  ■  s 


OF  TIMING  COMPONENTS 


lAYMN  MIg.  C,.  he. 

Subsidiary  of  GENERAL  TIME  CORP. 


HAYDON,  in  addition  to  its  own  extensive  development,  engineering 
and  production  facilities  has  the  backing  of  the  basic  research 
facilities  of  the  General  Time  Corporation.  The  wide  experience  of 
associated  companies,  Westclox,  ^th  Thomas,  Stromberg  Time  and 
Western  Clock  are  also  available. 


These  wide  resources  have  resulted  in  HAYOON's  unquestioned 
leadership  in  the  field  of  timing. 


Write  for  Catalog  No.  322,  Electric  Timing  Motors 


Other  literature  available  on  request  on  Tim* 
ing  Devices,  Clock  Movements,  400  cycle 
Elapsed  Time  Indicators,  400  cycle  Time  Delay 
Relay,  400  cycle  Motors,  D.C.  Motors. 


^TRADEMARK  Reg.  U.  S.  Pot.  Off. 


ELECTRIC  HEATING  UNITS 


\mfmm 


VULCAN 


ELECTRIC  COMPANY 

.  DANVERS  10  MASS 


•  Permanently  Accurate 

•  Practically  Indestructible 


•  Faster— Easier  to  use 


®  Automatic  Release 


rn  inih  oumr\  in(h 
p&un<ii  i oof  pounci\ 

Ail  i  horn  0  6000 
if  ibx  ,  \ 


(c*iitiaiie4) 


CAPACITORS  ^ 

Co  4^tO€  4/htff  f 


6.3  V  at  400  cycles.  The  a-c  pickoff 
provides  an  output  of  14  mv  per  deg 
per  second  input.  Maximum  output 
occurs  at  an  input  of  420  deg  per 
sec.  The  gyro  resonates  at  86  cps 
with  a  0.5  damping  factor. 


Literature 


Itsli  Ifritwlcd  SMh  ■Mitwe 
Mttiiliied  Phac  Cipacittrs. 

—  High  insulation  resistance 

—  Excellent  capacity  retrace 

—  Rectangular  —  Saves  space 

—  Variety  of  sizes  and  values 

DissiMtioa  ftetor  itss  ihao  1% 
at  25*  C  1000  cycles.  Opcraiion 
rMfc  —40*  C  to  too  C.  Capaci* 
lance  temperature  coefficient  plus 
.OT«.  BM  *  C.. 


Junction  Transistor.  Federated 
Semi-Conductor  Co.,  66  Dey  St., 
New  York  7,  N.  Y.  A  single-page 
bulletin  covers  the  RD2525  n-p-n 
junction  transistor.  Characteris¬ 
tics  of  the  unit  described,  which 
include  a  collector  dissipation  of 
50  mw  and  a  minimum  alpha  of 
0.99,  are  particularly  suitable  for 
grounded  emitter  operation.  The 
bulletin  data  give  ratings,  typical 
operation,  a  collector  voltage  and 
current  chart,  dimensions  and 
price. 


Wtitt  or  pbont,  TODAY 


FACTORY:  2082  Lincoln  Ave., 
Aiudena,  Calif.  SYcomorr  8-1185 

Offkas  ia  WASHINGTON.  D.  C. 
DETROIT 


Filter  Reactor  Tube.  Hytron  Radio 
&  Electronics  Co.,  Danvers,  Mass. 
Bulletin  E-199  gives  mechanical 
and  electrical  data  and  character¬ 
istics  charts  for  the  type  6216 
Alter  reactor  tube,  an  electron  tube 
of  beam  power  design  that  has 
miniature  9-pin  construction. 
When  used  in  appropriate  circuits, 
the  tube  described  replaces  the 
iron-core  Alter  choke,  particularly 
in  airborne  and  vehicular  elec¬ 
tronic  equipments,  thus  materially 
reducing  the  weight  and  space 
normally  required  by  the  iron-core 
choke. 


TRANSFORMERS 


Printed  Circuits.  Methode  Mfg. 
Corp.,  2021  W.  Churchill  St,  Chi¬ 
cago  47,  Ill.,  has  published  a  new 
printed  circuit  handbook  entitled 
“Utilization  of  Prefabricated  Wir¬ 
ing.”  The  32-page  booklet  pro¬ 
vides  comprehensive  and  detailed 
engineering  information  to  those 
interested  in  applying  printffd  wir¬ 
ing  techniques  to  electronic  equip¬ 
ment  Among  the  subjects  dealt 
with  are  present  applications  of 
printed  circuitry,  layout  of  wiring 
schematics,  selection  of  materials 
and  components.  Underwriters’  re- 


Eor 

INDUSTRIAL 

ELECTRONIC 

EQUIPMENT 


Dotirory 

Q$ 

Promitod! 


Ut  M 

OtMtO  OH  VMV 

SpteHkotloos, 
■o  otllgotho 


DISIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  and  AN-E-19) 


Waul  aMT*  laforiMtiM?  Um  post  cord  e«  tost  pop*- 
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Fansteel  Metallurgical  Corporation 


NORTH  CHICAGO.  IlllNOIS  USA 


We  made  iW 

do  the  work  of  ^2S9/ 


(centiimMl) 


quirements,  drafting  of  conductor 
patterns,  tooling  and  fabricating 
considerations,  service  techniques, 
production  and  test  equipment, 
and  multiple  assembly  and  solder¬ 
ing  methods. 


Liquid-Level  Control.  Thermo  In¬ 
struments  Co.,  1166  El  Camino 
Real,  Belmont,  Calif.  A  single- 
thyratron  electronic  liquid-level 
control  operating  without  radio 
frequency  from  a  single  capacitive 
type  probe  is  described  in  a  folder. 
Form  LL4-453.  The  publication 
illustrates  the  single-unit  control, 
the  probe,  and  alternative  sche¬ 
matic  arrangements  for  installa¬ 
tion.  Specifications  are  included. 


Instrumentation.  Tektronix,  Inc., 
P.0,  Box  831,  Portland  7,  Oregon. 
Short  Form  catalog  No.  5302  gives 
illu.strated  descriptions  of  a  wide 
variety  of  instruments.  Included 
are  seven  different  types  of  oscil¬ 
loscopes,  two  square  wave  genera¬ 
tors,  an  amplifier,  two  preampli¬ 
fiers,  a  time  mark  generator  and  a 
series  of  waveform  generators. 
Prices  for  ail  are  listed. 


with  SEAMLESS 


TUBING 

and  Fansteel  Fabrication 


Tube  Booklet.  Radio  Corp.  of 
America,  Harrison,  N.  J.  An  up- 
to-date  catalog  of  electron  tubes 
describes  495  different  receiving 
types  and  kinescopes  that  have 
their  chief  application  in  radio  and 
tv  receivers.  Entitled  “RCA  Re¬ 
ceiving  Tubes  for  A-M,  F-M  and 
Television  Broadcast’*  (Form  No. 
1275-F),  the  booklet  contains  char¬ 
acteristics  of  each  type,  together 
with  socket  connection  diagrams 
arranged  for  quick  and  easy  refer¬ 
ence.  Information  on  tv  picture 
tubes  is  presented  in  a  special 
chart  that  lists  and  describes  45 
types.  Each  tube  type  is  listed  in 
numerical-alphabetical  sequence, 
according  to  its  type  designation. 


i  “Here’s  how.  Look  closely  at  the  two  cath- 

-  alike.  They  arc 

^  1  alike  —  yet  one  costs  57.4^  less.  Our  old 
""  \  method  was  to  drill  a  solid  molytxlenum 

y  ^  rod  and  machine  the  outside  diameters.  This 
,  ^  involved  a  high  prercentage  of  scrap  waste. 

Fansteel  suggested  we  use  Seamless  Molyli- 

_ ^"^1  denum  Tubing  as  the  base  material  with  cut 

J~x  4  \  to  finish  lengths  of  the  desired  dimensional 

I  \  tolerances,  and  with  the  necessary  smooth 
'  finish  inside.  Now  Fansteel  docs  all  the  fab¬ 

ricating  for  us  —  even  grinding  the  minor  outside  diameter  and  cut¬ 
ting  a  small  chamfer  in  one  end. The  net  result  is  a  big  cost  saving!’’ 


Users  of  molybdenum  are  invited  to  consult  Fansteel  for  assistance  in  design 
and  the  most  economical  fabrication.  To  the  user,  Fansteel  fabrication  eliminates 
the  scrap  and  reject  problem,  minimizes  inspection  costs,  and  releases  equipment 
and  personnel  for  other  w.<Mrk. 

Writs  for  Mm  mforMotivs  booklsti  T UKTIH  taUCSTtN  AMD  MOinOEHMH'* 


Plastics  for  Engineering.  Dixon 
Saddle  Co.,  P.  O.  Drawer  7,  Bristol, 
R.  1.  A  recent  brochure  is  descrip¬ 
tive  of  Rulon  bearing  material  that 
is  slippery  throughout,  from  outer 
skin  to  inner  core,  (containing  no 
oil,  graphite  or  other  substances 
usually  referred  to  as  lubricants)  ; 
Teflon  extrusions  and  moldings 
supplied  in  a  variety  of  forms  for 
a  variety  of  applications;  and 


rANSTIII. 

WOMO'S  LAtblST 

rtoouciK  Of 

MCftACrOMY 

MtTAlS 


Fansteel  Molybdenum 


22S02-C 
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MOUNTINGS  PROTia  IIKTRUMENTS 
Met  EUaRONC  [QUIPMENT 
pum  VIBRATION  W  SHOCK  DAMAGE 


RATION  and  shock  are  natural 
equipment  and  precision  instruments  ...  To  control  the 
which  these  enemies  can  do,  Lx}rd  Vibration  Control  Mountings 
and  Bonded  Rubber  Parts  are  used  to  very  profitable  advantage. 
More  than  a  quarter  century’s  experience  in  dealing  with  vibra¬ 
tion  and  shock  is  yours  when  you  take  advantage  of  Lord  engi¬ 
neering  assistance.  The  result  of  such  consultation  is  full  pro¬ 
tection  for  electronic  units  and  sensitive  instruments  by  correctly 
designed  and  precisely  manufactured  Lord  Mountings  and 
Bonded-Rubber  parts. 


BUMANK.  CAUrOINIA  DAUAS,  TtXAS  fMlAOaPHIA  7,  WMSriVANIA  DAYTON  X  OHIO 
tSS  South  Third  8tr««t  413  Fldalitr  Uuioa  725  Widonoi  BuUding  410  Woat  Firat  Stra«t 
Ula  Building 

OITIOIT  X  MICMOAN  NMf  YOBK  1*,  NnV  YORK  CMCAOO  II,  RUNOtt  CLEVELAND  IS,  OHIO 
7310  Woodward  Avo.  280  Madiaoa  Avonuo  520  M.  Michigan  At*.  Room  111  Hanna  Building 


NEW  PRODUCTS  (continued) 

Teflon  DL-1,  a  development  of  pure 
Teflon  to  meet  low  cost  require¬ 
ments.  Applications,  typical  prop¬ 
erties  and  availabilities  are  in¬ 
cluded. 

Carrier  Terms.  Lenkurt  Electric 
Co.,  1113  County  Rd.,  San  Carlos, 
Calif.,  has  issued  a  character  study 
of  carrier  equipment  and  diction¬ 
ary  of  carrier  terms  in  bulletin 
EB-101.  Definitions  of  150  terms 
commonly  found  in  telephone  and 
telegraph  carrier  equipment  liter¬ 
ature  are  given.  The  16-page  book¬ 
let  also  includes  a  general  discus¬ 
sion  of  carrier  equipment  theory. 

VHP  Receiver.  Collins  Radio  Co., 
Cedar  Rapids,  Iowa.  A  4-page 
folder  illustrates  and  fully  de¬ 
scribes  the  51M-6,  a  vhf  communi¬ 
cations  receiver  that  has  a  single 
preset  crystal-controlled  channel 
and  is  designed  for  unattended, 
continuous  aeronautical  ground 
station  reception  of  a-m  radiotele¬ 
phone  signals.  Technical  specifi¬ 
cations  are  included. 

Picture  Tube  Substitutes.  Trans¬ 
vision,  Inc.,  New  Rochelle,  N.  Y., 
has  released  a  newly  revised  pic- 
'  ture  tube  interchangeability  re¬ 
placement  guide.  The  list  shows 
popular  types  of  picture  tubes  that 
may  be  used  to  replace  hard-to-get 
types,  noting  such  modifications 
I  (if  any)  that  should  be  made  when 
I  direct  replacement  is  difficult. 

X-Ray  Analysis.  North  American 
,  Philips  Co.,  Inc.,  750  South  Pulton 
Ave.,  Mt.  Vernon,  N.  Y.,  has  avail¬ 
able  a  new  folder  containing  two 
i  reprint  articles  entitled:  “How 
X-ray  Diffraction  Gets  Answers  to 
Difficult  Questions"  and  “Cata- 
i  lysts:  The  Inside  Story.”  Illus- 
j  trated  with  photos  and  charts,  the 
j  new  folder  discusses  x-ray  diffrac- 
I  tion  work  with  clays,  rubber,  plas- 
!  tic  polymers,  boiler  scales  and 
catalysts.  In  the  case  of  catalysts, 

!  fourteen  approaches  for  x-ray 
j  studies  are  listed. 

:  Engineered  Mounting  Systems. 
I  Robinson  Aviation  Inc.,  Teterboro, 
j  N.  J.  The  16-page  Visualizer  bul- 
i  letin  No.  750  illustrates  the  de- 
^  velopment  of  all-metal  engineered 
mounting  systems  for  the  maxi- 
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mum  vibration  isolation  and  shock  : 
protection  of  electronic  equipment.  ' 
By  visual  means,  the  bulletin  de¬ 
fines  vibration  and  shock,  shows 
the  effect  of  vibration  on  equip¬ 
ment,  what  can  be  done  about  vi¬ 
bration,  and  the  application  of 
MET-L-FLEX  (knitted  stainless 
steel  wire)  as  the  resilient  and 
damping  element.  It  explains  vi¬ 
bration  control  from  theory  to 
practice  and  shows  the  develop¬ 
ment  of  the  single  and  dual-stage 
systems  from  the  classical  example 
of  an  equivalent  mechanical  sys¬ 
tem. 

Telemetering  Booklet.  The  Bristol 
Co.,  Waterbury  20,  Conn.  Bulletin 
M1710  contains  information  on  the 
use  of  the  company’s  Metameter 
telemetering  instruments  for  re¬ 
mote  recording,  indicating,  and 
totalizing  of  electric  variables 
over  distances  ranging  from  a  few 
feet  to  many  miles.  Timely  infor¬ 
mation  and  engineering  data  are 
included  on  the  subject  of  modern 
telemetering  methods.  The  com¬ 
pany’s  new  electronic  Dynamaster 
transmitters  and  receivers  are  de¬ 
scribed  and  information  is  given 
on  various  methods  of  transmis¬ 
sion,  including  carrier  current, 
microwave,  vhf  and  uhf  radio  and 
multiplexing.  A  number  of  typical 
installations  of  Metameter  tele¬ 
meters  are  illustrated  and  de-  . 
scribed. 

i 

Sound  Recording  Tape.  Minnesota  ' 
Mining  and  Mfg.  Co.,  900  Fauquier 
St.,  St.  Paul  6,  Minn.  Output  ver-  | 
sus  bias  current  curves  for  Scotch  ' 
brand  magnetic  recording  tapes 
are  discussed  in  “Sound  Talk’’  bul¬ 
letin  No.  21  recently  announced,  j 
Graphs  are  included  on  which  the  ' 
curves  of  12  different  Scotch  brand  i 
magnetic  tapes  are  shown,  repre-  I 
senting  four  basic  tape  construe-  ; 
tions.  The  bulletin  is  available 
upon  request. 

Components  Catalog.  The  Victor-  ; 
een  Instrument  Co.,  3800  Perkins  j 
Ave.,  Cleveland  14,  Ohio.  A  new  j 
8-page  catalog  of  components  is  | 
now  being  distributed.  It  contains  i 
detailed  specifications,  illustra-  | 
tions,  typical  circuits  and  ap-  | 
plications  for  the  company’s 
components  including:  vibrators. 


Come  to  the 
RADIO  SHOW 

this  Royal  Year 


Planned,  in  its  unique  way,  to  lie  a  brilliant  part  of  the  pattern  of 
Britain's  “  Royal  Year  the  1953  Radio  Show  will  be  the  finest  yet. 
On  display  will  be  the  newest  developments  in  Radio,  Television, 
Telecommunications  and  Fdectronics.  During  the  period  of  the 
Radio  Show,  the  Society  of  British  Aircraft  C«mstructors  —  to  whose 
work  the  British  Radio  Industry  makes  so  vital  a  contribution  —will 
be  staging  their  annual  Flying  Display  at  Farnborough.  Make  your 
arrangements  now  for  your  visit  to  both  of  these  important  events. 


Un'tt 


BRITISH  HATIOHAL 

RADIO  SHOW 


Information  brorhures  may  be  obtained  from 

THE  RADIO  INDUSTRY  COUNCIL 

69  Russell  Square,  London,  W.C.l,  England 
telegrams:  oidarion,  westcent,  lomdon 
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CANNON 

PLUGS 


get  good  reception 


o  sin*** 


SIR*** 


XK  SERIES 


GB  SERIES 


UA  SERIES 


SEA'** 


SER'** 


XKW-B1  SERIES 


K  SERIES 


SER'** 


series 


TELEPHONE  RECORDER 


WRITE  FOR 
PRICE  FOLDER 
CPL-6 


TEIEVISJON 


The  high  quality  audio  connectors  shown 
above  are  available  from  all  Cannon  Fran¬ 
chised  Distributors.  In  their  great  variety  of 
sizes,  shapes  and  contact  arrangements  there 
is  no  problem  or  technical  requirement  in  the 
radio,  sound,  TV  or  related  fields  that  cannot 
be  met.  Cannon  plugs  are  standard  on  leading 
makes  of  audio  equipment  and  microphones. 


Ml  SERIES 


Sine*  1915 


Pactorlet  in  Lot  Angelra.  Toronto.  New  Haven,  Benton  Harbor.  Repre- 
aemativea  <n  nHncInal  citiea.  Aodreas  imMiriea  to  Cannon  Electric 
Company.Dpt.  F>lI0.9.O.  Box  73,  Lincoln  HeigbL:  Station,  Lot  Angeles 
31,  ulifomta. 


vibrator  power  supplies,  subminia¬ 
ture  tubes  (electrometers,  corona 
regulators  and  special-purpo.se 
tubes),  voltage  regulators,  current 
regulator  tubes  and  resistors. 

Electronic  Facilities.  AiResearch 
I  Mfg.  Co.,  Los  Angeles,  Calif.  Book- 
I  let  4-0-1  covers  the  available  elec- 
I  tronic  facilities  and  activities  of 
1  the  company.  Newly  compiled,  the 
booklet  gives  a  detailed  account 
I  of  the  company’s  electronics  group 
in  the  laboratory  and  on  the  pro¬ 
duction  line.  More  than  60  pic¬ 
tures  complete  the  16-page  book¬ 
let. 

Electronic  Wattmeter.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 

I  Cleveland  15,  Ohio.  A  new  2-page 
I  bulletin  describes  the  model  110 
'  electronic  wattmeter.  It  includes 
complete  specifications  and  full 
description  of  features,  which  in¬ 
clude  a  range  of  0.3  to  9,000  watts, 
20  to  3,000-cp8  response,  unusual 
convenience  and  accuracy  in  meas¬ 
uring  low  impedance  devices. 

Radiotelephone  Equipment.  Kaar 
Engineering  Corp.,  Middlefield 
Road,  Palo  Alto,  Calif.,  has  com¬ 
pleted  a  comprehensive  summary 
catalog  covering  all  its  mobile 
radiotelephone  equipment.  The 
equipment  presented  in  easy-refer- 
ence  form  is  designed  for  use  in 
the  162  to  174-mc  band,  the  25  to 
50-mc  band  and  the  1,600  to 
6,000-kc  band.  The  company’s  com¬ 
plete  line  of  accessories  is  included 
in  the  catalog. 

I 

Recording  Potentiometers.  Minne- 
apoIis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Three  new  4-page 
specification  sheets  describe  and 
I  illustrate  ElectroniK  recording 
potentiometers.  Specification  sheet 
160  covers  circular  chart  record¬ 
ers;  sheets  164  and  165  cover 
single  and  multiple  record  atrip 
i  chart  recorders.  Construction  and 
engineering  details  are  included. 

Hermetically-Sealed  Relays.  Gen¬ 
eral  Electric  Co.,  Schenectady  5, 
N.  Y.  (General  purpose  hermet- 
;  ically-sealed  relays  for  electronic 
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applications  are  described  in  bulle-  , 
tin  GEA-5729A.  The  two-color 
publication  uses  photographs, 
speciflcation  charts,  and  dimen¬ 
sional  diagrams  in  discussing  the 
application,  performance  and  fea¬ 
tures  of  the  relays,  which  are  de¬ 
signed  to  meet  or  better  all  pro¬ 
visions  of  MIL-R-6106,  Joint 
Military  Service  specifications  for 
relays,  and  to  meet  performance 
requirements  of  MIL-R-5757B. 

Teflon  Catalog.  The  Polymer  Corp. 
of  Pennsylvania,  Reading,  Pa.  The 
latest  technical  data  on  Teflon  for 
the  chemical,  electrical  and  elec¬ 
tronic  industries  is  available  in  an 
8-page  catalog.  Applications  and 
possibilities  for  the  material  are 
described  in  detail  along  with 
Teflon's  outstanding  properties 
and  characteristics.  The  booklet 
is  illustrated  with  a  complete  set 
of  tables,  charts  and  sketches.  A 
special  summary  deals  with  design 
considerations  in  using  Teflon  while 
extra  help  is  offered  through  a 
technical  service  section  on  the 
cover.  The  booklet  catalogs  Poly- 
penco  Teflon  in  the  forms  of  rod, 
tubing,  slab  and  tape  with  specifica¬ 
tions  on  size,  shape  and  tolerance.- 

V-T  Electrometers.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  16,  Ohio.  Vacuum-tube 
electrometers  are  the  subject  of  a 
new  8-page  bulletin.  Nineteen  ap¬ 
plication  diagrams  are  included, 
plus  a  full  description  of  acces¬ 
sories,  which  permit  measuring  a 
wide  range  of  d-c  voltages,  cur¬ 
rents  as  low  as  10'“  ampere  re¬ 
sistance  to  10'*  ohms. 


QUAKER  CITY 
GEAR.. 


Facility  Brochure.  The  Victoreen 
Instrument  Co.,  3800  Perkins  Ave., 
Cleveland  14,  Ohio,  announces  the 
availability  of  a  new  16-page  book¬ 
let  entitled  "Creative  Engineering 
and  Production  Facilities."  This  is 
a  pictorial  presentation  of  the  de¬ 
velopment,  engineering  and  pro-  , 
duction  facilities  in  the  company’^  i 
four  divisions.  ‘  | 

Inverter-Amplifier.  Allegany  In-  | 
strument  Co.,  1000  Oldtown  Rd.,  ' 
Cumberland,  Md.  A  single-page  ; 
bulletin  illustrates  and  gives  tech-  ! 
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nical  specifications  of  the  model 
305  inverter-amplifier.  The  low- 
drift  d-c  amplifier  described  may 
be  used  with  wire  strain  gages, 
load  and  pressure  pickups,  accel¬ 
erometers  and  thermocouples.  Size 
of  the  unit  discussed  is  in.  x 
6i  in.  X  9  in.  deep,  and  weight  is 
7  lb. 


Universal  Bridge.  The  Clough 
Brengle  Co.,  6014  Broadway,  Chi¬ 
cago,  Ill.  A  single-sheet  bulletin 
illustrates  and  describes  the  model 
712  capacitance-resistance-induc¬ 
tance  bridge,  a  general-purpose 
miniaturized  instrument  having  a 
basic  2-percent  accuracy.  Weigh¬ 
ing  14  lb  and  occupying  the  cubic 
space  of  a  vtvm,  the  unit  discussed 
is  designed  for  field  maintenance 
applications,  or  for  use  in  the  lab 
where  bench  space  is  at  a  pre¬ 
mium. 


...when  the  Milford  Method  may 
save  you  thousands  of  dollars  in 
costly  fasteners  and  assembly! 


R-F  and  Pulse  Connectors.  Dia¬ 
mond  Mfg.  Corp.,  7  North  Ave., 
Wakefield,  Mass.  The  recent  48- 
page  catalog  53  is  intended  to  be 
used  as  a  guide  for  the  procure¬ 
ment  of  r-f  and  pulse  connectors 
by  personnel  of  development  lab¬ 
oratories,  equipment  manufac¬ 
turers,  procurement  agencies  and 
field  installations.  Engineering 
and  electrical  data  are  supplied 
for  each  connector  of  a  particular 
type,  and  each  is  accurately  de¬ 
scribed  and  cross-referenced  with 
the  tabulated  data  required  to 
facilitate  the  selection  of  compat¬ 
ible  cables  and  connectors. 


This  scientific  approach  to  product  and  parts 
assembly  is  a  fastener-engineering  consult¬ 
ing  service  which  analyzes  your  needs  at 
the  blueprint  stage... before  you  invest 
in  expensive  tools  and  dies!  It  projects 
for  you  the  right  fastener.  Look  into 
the  economies  of  the  “MILFORD 
^  METHOD”  now.  Send  your  blue- 
Ia  prints  and  samples  for  analysis 
^  and  planning  by  the  "MILFORD 

METHOD”,  or  write  for  the 
"Milford  Method”  brochure 


Spectrophotometers.  Beckman  In¬ 
struments,  Inc.,  South  Pasadena  1, 
Calif.,  has  released  bulletin  303-59, 
a  28-page  catalog  of  ultraviolet 
and  visible  spectrophotometers, 
picturing  all  sample  cells  and 
other  accessories.  The  two-color 
brochure  contains  detailed  de¬ 
scriptions  and  illustrations  of  the 
model  B  and  DU  spectrophotome¬ 
ters — precision  instruments  that 
measure  and  identify  substances 
by  passing  light  through  them. 
Such  auxiliary  units  as  the  flame, 
reflectance  and  fluorescence  at¬ 
tachments  also  are  described.  The 
catalog  features  an  extensive  sec¬ 
tion  treating  the  complete  line  of 
the  company’s  spectrophotometer 
cells,  interchangeable  sample  com- 


MliroRD,  th*  noiM  t*  riv*t  in  ynwr  mntiMry  for  fmtonor*. 


855  Bridgtport  Ave.,  Milford,  Conn. 

806  Illinois  Ave.,  Aurora,  lil. 

1106  W.  River  St.,  Elyria,  Ohio 
26  Platt  Streat,  Hatboro,  Penn. 

715  So.  Palm  Ave.,  Alhambra,  Calif, 
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partments  and  cell  adapters.  A 
composite  price  list-index  is  also 
furnished. 

Magnetic  Amplifiers.  Magnetic 
Amplifiers,  Inc.,  632  Tinton  Ave., 
New  York  55,  N.  Y.,  has  available 
a  booklet  on  its  line  of  magnetic 
servo  amplifiers  that  are  adjust¬ 
able  and  permit  the  user  to  stabi¬ 
lize  his  servo  loop  over  wide  ranges 
of  performance  requirements,  load 
conditions  and  gear  ratios.  Also 
given  is  information  on  a  standard  j 
line  of  high-gain  push-pull  mag-  | 
netic  amplifiers,  saturable  trans-  | 
formers,  and  400  or  60-cps  servo  ! 
systems. 

Connectors.  Coaxial  Connector  Co., 

35  No.  2nd  Ave.,  Mt.  Vernon,  N.  Y. 

A  4-page  catalog  contains  an  il¬ 
lustrated  technical  description  of 
the  company’s  line  of  UHF  and 
BNC  series  connectors,  as  well  as  ; 
its  12  types  of  waveguide  flanges. 
The  UHF  series  described  are  for  ; 
small  and  medium-sized  cables  and  | 
are  generally  satisfactory  at  fre-  1 
quencies  up  to  200  me  with  some  | 
voltage  reflections.  The  BNC  series  | 
covered  are  for  use  where  the  peak  I 
voltage  does  not  exceed  500  v,  and  j 
where  frequency  applications  do  ; 
not  exceed  3,000  me.  Also  listed  I 
are  what  the  individual  waveguide  j 
flanges  mate  with. 

Vidicon  Components.  Radio  Cor-  . 
poration  of  America,  Harrison, 

N.  J.  A  new  16-page  booklet  sup-  j 
plies  technical  information  on  de-  i 
flection-circuit  components  for  the  ^ 
type  6198  Vidicon,  the  new  small  i 
camera  tube  for  industrial  tv  ; 
applications.  Used  in  the  recom-  | 
mended  circuits  shown  in  the  i 
booklet,  these  components  feature  ; 
characteristics  that  provide  good  j 
sweep  linearity,  high  deflection  I 
sensitivity,  efficient  coupling  be-  j 
tween  circuits,  proper  focusing  i 
and  accurate  alignment  of  the  elec¬ 
tron  beam.  A  copy  of  Form  No. 
CTV-1016  may  be  obtained  on  re¬ 
quest.  ) 

Transistor  Solders  and  Fluxes.  Di¬ 
vision  Lead  Co.,  836  W.  Kinzie  St., 
Chicago  22,  Ill.  A  2-page  bulletin 
describes  a  number  of  transistor 
solders  and  fluxes  that  are  already 


•  .  .  instantly  ready  for  setting  up 
single  or  ganged,  linear  or  non-linear 
potentiometer  assemblies. 


Exporimontal  loboraforiot 
and  design  onginoors! . . . 

.  .  .  Servotrol’s  Pot-kit  provides  you  with 
a  versatile  assortment  of  "Unitizw”  Type 
RVC2  potentiometers,  mounting  plates 
and  clamp  rings.  With  this  set  of  trans¬ 
ducers  mechanical  shaft  rotation  can  be 
converted  to  almost  any  linear  or  non¬ 
linear  electrical  relationship. 

Versatility  of  the  Pot-kit 
eliminates  deiays! 

Any  of  the  fourteen  linear  potentio¬ 
meters  may  be  converted  to  non-linear 
functions  by  connecting  shunt  resistors  of 
proper  value  across  the  three  equally 
spaced  taps  on  the  winding.  The  Pot-kit 
enables  you  to  translate  your  ideas  to  con¬ 
clusions  without  delay. 


New,  uNiQue  sERVocALcuiaroR 

in<lud«d  In  th«  kit 
.Calculating  values  of  shunt 
resistors  and  effective  poten¬ 
tiometer  resistance  accom¬ 
plished  in  a  matter  of  seconds 
with  direct  readings  from  the 
disc  scales.  Eliminates  time- 
consuming  computations. 

360*  Sine  Functien 

A  sine  function  potentio¬ 
meter  with  a  complete  360* 
function  angle  of  rotation  is 
provided  to  broaden  the  range 
of  experimentation  with  the 
Pot-kit. 


The  extreme  versatility  of  Servotrol’s  Pot-kit  B  simplifies  breadboard¬ 
ing  and  speeds  decision  as  to  the  needed  potentiometer  or  assembly  for 
your  prototype  systems. 

Imm»dlaf»  d0ll¥0rl0$:  Writ*,  wir*  or  phon*  —  For  lullotin  #E-1 

■NGINIitlNO  RIPRISINTATIVIS 


Ampriar,  Ontafla,  Can.  —  Amariac  400 
. S.  V _ MUnav  Htil  t-S 


aavalaae,  Otiia  —  PRa«»acl  l-6in 

Otlcoea,  III.  —  UFl«.wa  a-IMI  Naw  VaHi,  N.  V.  —  MUnay  Hill  t-StSa 

ladtatfcr,  N.  T.  —  Mamaa  3143  Ca^KkrlAfa,  IMaat.  —  illai  4-I7SI 

Caaoaa,  Cana.  —  Caaaaa  444  Maltywaa4,  Cal.  —  HOIIywaa4  4-4305 

Daylaa,  Okia  —  Midilfan  4731  Dallaa,  Tasat  —  Oliian  4414 

4alllma«a,  UH.  —  Plata  7444 

SERYOTROL  COMPANY 

114  WEST  IlllNOIS  STREET.  CHICAGO  10,  IlllNOIS  •  TEl.  SUPERIOR  7-3043 
EASTERN  4RANCH  OPPICE— FRAMINGHAM  CENTRE,  MASS.  •  TEl.  FRAMINGHAM  4431 
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in  use  by  a  number  of  manufac* 
turers.  Outstanding  in  the  line  dis¬ 
cussed  is  the  No.  335  that  can  be 
used  to  solder  copper-plated,  un¬ 
plated  etched,  or  unplated  un¬ 
etched  germanium — and  which 
contains  no  ammonium  compounds 
to  hasten  stress  cracking  of  deli¬ 
cate  copper,  brass  or  phosphor- 
bronze  parts. 


Locknuts.  Industrial  Fasteners  In¬ 
stitute,  3648  Euclid  Ave.,  Cleve¬ 
land  15,  Ohio,  has  published  a 
24-page  bulletin  sponsored  by  21 
manufacturers  of  locknuts.  A  study 
of  the  descriptions  and  illustra¬ 
tions  included  will  provide  useful 
information  leading  to  successful 
application.  Names  of  the  com¬ 
panies  manufacturing  each  indi¬ 
vidual  type  of  locknut  are  given. 


A  manufacturer’s  reputation  and  that  ^ 
of  his  produas  are  often  determined 
bjr  the  performance  of  relays.  Little 

wonder  that  more  and  more  design 
engineers  and  manufaaurers  are 
specifjriM  the  "Diamond  Seal  for 
Diamond  Quality”  . . .  Automatic 
Electric  Manufaauring 
Company’s  Relays. 

Unexcelled  high  standards  of 
material  and  craftsmanship  combine  to 
produce  superior  relays  that  are  built 
to  exceed-^not  just  meet — the 
most  exaaing  specihcations.  Automatic 
Relays  are  available  in  a  wide  variety 
of  spring  and  coil  combinations 
. . .  operating  potentials  and  contact 
ratings  for  an  almost  limitless 
variety  of  applications. 

OKN  AND  SEALED  TYPE  RELAYS 

Whether  your  requirements  demand 
plug>in  tube  base  or  any  of  the  other 
standard  type  mountings, — or  a 
specialized  mounting — it  will  pay^ 
you  to  get  complete  facts  on  Automatic 
Relays  with  kuilt  -in  reliability ! 
Automatic  midgets,  dual  purpose, 
delayed  make  or  break,  circuit  control, 
current  and  potential  Relays  are 
built  to  exceed  specs,  military  or 
imelmttrial.  If  you  measure  quality  by 
performance.  Automatic  Relays 
will  measure  up! 


Carbon  Monoxide  Detector.  Taller 
&  Cooper,  Inc.,  75  Front  St.,  Brook¬ 
lyn  1,  N.  Y.  A  12-page  booklet  tells 
about  the  company’s  advanced  car¬ 
bon  monoxide  detector.  Included 
are  special  features  such  as  auto¬ 
matic  operation,  unitized  construc¬ 
tion  and  quality  instrumentation; 
a  functional  description  that  gives 
illustrations  and  operation  data; 
component  and  panel  information ; 
specifications,  and  suggested  and 
notable  installations. 


Hermetic  Sealing.  General  Her¬ 
metic  Sealing  Corp.,  99  East  Haw¬ 
thorne  Ave.,  Valley  Stream,  L.  I., 
N.  Y.,  has  ju.st  prepared  a  new  4- 
page  folder  on  “The  Why  and  the 
How  of  Hermetic  Sealing”  for  elec¬ 
trical  and  electronic  components 
and  assemblies.  Typical  applica¬ 
tions  as  well  as  facilities  are  de¬ 
scribed.  Copies  are  available  on 
request. 


Permanent  Magnets.  Thomas  & 
Skinner  Steel  Products  Co.,  Inc., 
1122  E.  23rd  St.,  Indianapolis  5, 
Ind.,  has  released  a  catalog  listing 
its  complete  line  of  standard  per¬ 
manent  magnets.  Available  in 
Alnico  2,  3  and  5  for  use  in  a  wide 
range  of  industrial  applications,  the 
standard  magnets  listed  may  be 
ordered  from  stock  to  aid  designers 
and  engineers  who  want  magnets 
quickly  to  produce  working  models 
for  experimental  purposes,  to  fulfill 
moderate  production  requirements. 


Th*  c*ni|g«t«  lln*  Automatic  Roloyt  ora  avallobla  ta  moat  military 
^•facWcotlaM.  Tha  facilitiaa  af  awr  anginaaring  rfagortmant  ora  at  yaw 
aiagaaol.  Writa,  wira  or  ghana.  All  iaquiriac  will  racaiva  grampt  otlantiaa. 
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or  to  adapt  to  a  standard  applica* 
tion  without  tooling  delays.  Ask  I 
for  catalog  No.  1252.  | 

Sound  Recording  Tape  Coatings. 
Minnesota  Mining  and  Mfg.  Co.,  ' 
900  Fauquier  St.,  St.  Paul  6,  Minn.  ! 
The  magnetic  properties  of  Scotch 
brand  sound  recording  tape  coat-  ; 
ings  is  the  subject  of  “Sound  Talk” 
technical  bulletin  No.  22  now  avail¬ 
able.  The  bulletin  discusses  the 
properties  of  four  basic  types  of 
magnetic  coatings  manufactured 
by  the  company,  including  14  dif¬ 
ferent  magnetic  tape  constructions 
and  two  spra^able  dispersion  mag¬ 
netic  coatings.  It  is  intended  espe¬ 
cially  to  provide  design  engineers 
and  experimenters  with  data  to  de¬ 
termine  held  intensities  necessary 
to  magnetize  the  various  tape  coat¬ 
ings,  as  well  as  the  resulting  mag¬ 
netic  flux.  Four  graphs  are  in¬ 
cluded  in  the  bulletin  showing 
typical  hysteresis  loops  and  mag¬ 
netization  curves  for  the  four 
basic  types  of  magnetic  coatings. 

Printed  Circuit  Guide.  Centralab 
Division  of  Globe-Union  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wise. 
Printed  Electronic  Circuit  Guide 
No.  2,  revising  and  up-dating  the 
original  guide,  has  been  an¬ 
nounced.  In  the  guide  listing  sec¬ 
tion  over  100  users  of  printed  elec¬ 
tronic  circuits  are  listed  with  445 
different  manufacturers'  part  num¬ 
bers.  Complete  testing  data  are 
given  so  that  the  units  covered  can 
be  checked  to  make  sure  they  are 
in  good  operating  condition.  Also 
included  is  a  guide  showing  the 
number  of  each  type  of  unit  now 
in  use. 

Control  Instruments.  Minneapolis- 
Honeywell  Regulator  Co.,  Brown 
Instruments  Div.,  Wayne  and 
Windrim  Aves.,  Philadelphia  44, 
Pa.  Catalog  1530,  “ElectroniK  Con¬ 
trollers,”  comprises  56  fact-filled 
pages  describing  all  types  of  the 
company’s  control  ,  instruments 
that  are  used  to  measure  and  con¬ 
trol  a  multiplicity  of  process  vari¬ 
ables.  Included  are  detailed 
specification  and  control  action 
descriptions  and  ratings  for  both 
electric  and  pneumatic  type  con¬ 
trollers.  The  literature  also  presents 


^jV inchester  Electronics 


Another  special  design  added  to  our  extensive  line  of  miniature  connectors. 
The  jF-4  has  four  miniature  contacts  in  a  mineral  filled  phenolic  insert  body 
and  provides,  on  both  the  plug  and  receptacle,  two  transverse  mounting  holes 
for  right  angle  panel  or  chassis  mounting.  It  is  ideal  for  limited  space  and 
weight  requirements  in  portable  or  airborne  equipment. 


SMCIFICAnOifS 
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MONOBLOC*  CONSTRUCTION  eliminates  unnecessary  creepage  paths  and 
reduces  the  number  of  moisture  and  dust  pockets. 

MOlDfD  PHENOLIC  BODIES  (in  accordance  with  MIL-P-U,  tvpe  MFE) 
mineral  filled— provide  mechanical  strength  as  well  as  hign  arc  and 
dielectric  resistance. 

PRECISION  MACHINED  CONTACTS:  Pins  from  brass  bar  (QQ-Bfill)  and 
sockets  from  spring  temper  phosphor  bronze  bar  (QQ-B746a).  They  are 
gold  plated  over  silver  for  consistent  low  contaa  resistaiKe,  reduction  of 
corrosion  and  ease  of  soldering. 

RACK  AND  PANEL  MOUNTING:  Either  plug  or  receptacle  may  be  mounted 
on  a  chassis  or  panel  with  two  f  2  machine  screws. 

Win  or  write  for  catalog  of  other  types  or  adrise  your  special  requiremeets. 

Winchester  Products  A  Winchester 
Designs  Are  Available  Only 

From  Winchester  Electronics,  Inc. 


Wea  Cemm  BreM*:  173*  Wihkire  aivd.. 

Sense  Menke,  CeUterele 

*  Treasure  GUNBROOK,  CONN.,  U.S.A. 
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NEW  PRODUCTS 


engineering  data  on  the  Electr- 
0-Line  and  Electr-O-Pulse  electric 
control  relays. 


Speech  Equipment.  Collins  Radio 
Co.,  Cedar  Rapids,  Iowa.  Catalog 
111  is  a  48  page  booklet  covering 
the  company’s  line  of  speech  input 
consoles,  remote  equipment,  rack 
mounted  equipment,  test  and  moni¬ 
toring  equipment,  antenna  acces¬ 
sories,  racks  and  panels,  custom 
equipment  and  turntables  and 
transducers.  The  units  described 
are  illustrated  and  indexed. 


^uper  ^enditlve 

SINGLE  UNITS  FOR  PRECISE 
LABORATORY  MEASUREMENTS 


Specifications: 

Size:  Height  5",  Base  4"  square. 
Weight  1  pound,  8  ounces. 

Sensitivity:  15"  Deflection  per 
microampere  at  distance  of 
one  meter. 

Frequency:  One  cycle  per  second 
natural  frequency.  Other  fre- 
q  u  e  n  c  i  e  s  and  sensitivities 
available. 

Resistance:  4000  ohms. 

Price:  $100.00  complete. 


Small  Bobbin  Winder.  Geo.  Stev¬ 
ens  Mfg.  Co.,  Inc.,  Pulaski  Rd.  at 
Peterson,  Chicago  30,  Ill.,  has 
available  a  catalog  sheet  illustrat¬ 
ing  and  describing  the  new  model 
38-A  miniaturized  bobbin  winder. 
Of  special  interest  are  the  slow- 
start  feature  that  avoids  possibil¬ 
ity  of  wire  breakage,  and  the  in¬ 
stant  resetting  automatic  counter 
that  saves  time  by  permitting  in¬ 
stant  resetting  of  the  winding 
cycle  by  merely  touching  a  lever. 


Metal  Pretreatment.  Specialty 
Coatings,  Inc.,  Division  of  Thomp¬ 
son  &  Co.,  1085  Allegheny  Ave., 
Oakmont,  Pa.  A  new  six-page 
folder  describes  Vinsynite  pretreat¬ 
ment  for  all  types  of  metals.  It  in¬ 
cludes  details  of  the  manner  in 
which  Vinsynite  is  used  in  finishing 
six  different  types  of  metal  prod¬ 
ucts  for  good  paint  adhesion  and 
corrosion  resistance.  It  also  gives 
test  data  to  show  that  Vinsynite 
is  unaffected  by  severe  distortion 
and  exposure  to  standard  ASTM 
salt  spray  test. 


GALVANOMETERS 
AT  LOW  COST 

Size:  Height  3",  Width  2". 

upon  number 
are 

on  ,140"  centers 
of  4  to  50  per 

Standard  140  cps. 

Other  on 

special  order. 

Sensitivity:  Standard  15  ohm  140 

cycle  suspension  gives  a  7"  de-  HHIliHHHHHHSllMHHHiHHi 
flection  per  milliompere  at  a 
distance  of  12". 

Mirrors:  Standard  10"  radius  of  curvature.  Spherical.  First  surface  .040" 
wide  X  .115"  long.  Other  focal  lengths  available. 

Price:  25  Elements  in  25  position  housing  without  vertical  adjustment 
$1,000.00.  Other  models  with  vertical  adjustment  and  isolated  circuits  at 
slight  extra  cost. 


Tape-Wire  Recorder  Replacements. 
Standard  Transformer  Corp.,  3580 
Elston  Ave.,  Chicago  18,  Ill.,  has 
prepared  a  tape-wire  recorder  re¬ 
placement  guide,  listing  63  models 
of  22  companies  manufacturing 
tape  and  wire  recorders.  The  guide 
is  published  to  fill  a  need  for 
authoritative  information  on 
power  transformer,  filter  choke 
and  audio  output  transformer  re¬ 
placements.  Manufacturer  and 
model  number,  manufacturer’s 
part  number  and  Stancor  part 


Write  us  for  quotation  on  your  special  galvanometer  needs 


TECHNICAL  INSTRUMENT  CO.,  INC 

3732  WeSTHEIMER  RD. 


HOUSTON  6,  TEXAS 
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numbers  are  listed  for  all  models 
included  in  the  guide. 


Coaxial  Fittings.  Coaxial  Con¬ 
nector  Co.,  35  No.  2nd  St.,  Mt. 
Vernon,  N.  Y.,  is  offering  a  cross 
index  of  Army-Navy  coaxial  fit¬ 
tings  in  a  handy  22  in.  x  14  in.  wall 
chart.  This  useful  quick-reference 
guide  lists  designations  from  gov¬ 
ernment  part  numbers  to  equiva¬ 
lent  manufacturers’  part  numbers. 


Circuit  Selectors  and  Stepping  Re¬ 
lays.  G.  H.  Leland,  Inc.,  123  Web¬ 
ster  St.,  Dayton  2,  Ohio.  Bulletin 
353  CSR  contains  engineering  data 
on  Ledex  circuit  selectors  and 
stepping  relays.  A  complete  de¬ 
scription  of  the  product,  its 
method  of  operation,  mechanics 
of  control,  both  selective  and 
stepping.  Cascade  Master-Slave 
homing  circuit  diagram,  spark  sup¬ 
pression,  types  of  mountings,  rec¬ 
tifiers  and  remote  Selsyn  circuit 
are  just  a  few  of  the  many  subjects 
discussed  and  illustrated  in  this 
informative  bulletin. 


Electron  Tube  Interchangeability. 
Lewis  and  Kaufman  Ltd.,  50  El 
Rancho  Ave.,  Los  Gatos,  Calif. 
Leaflet  Form  253  provides  inter¬ 
changeability  data  on  a  series  of 
Los  Gatos  electron  tube  types. 
Each  tube  in  the  series  is  covered 
with  a  brief  type  description  and 
list-price  information  as  well  as  a 
tabulation  of  the  existing  tube 
types  with  which  it  is  directly  in¬ 
terchangeable. 


Assure  dielectric  stability  in  parts 
by  using  non-porous  FLUOROFLEX^T 


Porosity  detracts  from  any  insulating  material  —  even 
from  a  virtually  perfect  UHF  dielectric  such  as  Teflon. 
How  can  you  tell  whether  Teflon  has  porosity?  By  a 
penetrating  colored  dye  test.  Clean  the  part,  apply  dye, 
wipe  off.  When  magnified,  absorbed  spots  of  dye  can  be 
plainly  seen.  ‘ 

Put  Fluoroflex-T  products  to  the  test  and  you  won’t 
find  any  penetration  in  either  rod,  tube,  or  sheet.  For 
two  reasons:  (1)  Teflon  powder  is  extruded  or  molded 
on  equipment  especially  designed  to  compact  it  to  the 
critical  density.  This  not  only  prevents  porosity  but  also 
provides  highest  tensile  strength.  (2)  Normal  discolora¬ 
tions  in  Teflon  are  left  unbleached  to  retain  this  optimum 
density. 

That’s  v’hy  you  can  always  count  cn  Fluoroflex-T  for 
electrical  stability  in  severest  use.  Stress  relieved,  it  is 
also  dimensionally  stable  and  machines  properly  with 
minimum  rejects.  Write  for  Bulletin  FT-1. 

*OtiPont  tracU  mark  for  itt  tetrafluorotthyUne  rcdn. 

•  trod*  mark  for  product*  from  /luorocarbon  r«*in*. 


Printed-Circuit  Components.  Ra¬ 
dio  Corp.  of  America,  Harrison, 
N.  J.,  has  available  an  8-page  book¬ 
let  covering  printed-circuit  com¬ 
ponents  designed  for  use  in  tv 
receivers  utilizing  intercarrier- 
sound  systems  and  having  picture 
i-f  and  sound  i-f  carriers  of  45.75 
me  and  41.25  me,  respectively.  The 
components  illustrated  and  de¬ 
scribed  feature  high  gain,  full 
bandpass  response  and  excellent 
skirt  selectivity.  Dimensional  dia¬ 
grams  and  response  characteris¬ 
tics  are  shown. 


corporation 


Dynamic  Tape  Tester.  Taller  & 
Cooper,  Inc.,  75  Front  St.,  Brook¬ 
lyn  1,  N.  Y.,  recently  published  a 
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undar  prassura  with  a  rasiliant  slaava  that  Occam- 
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PLASTIC  COATING 

This  It  ana  of  a  numbar  af  ways  that  plastic  has 
baan  odoptad  ta  saal  trantfarmars  ar  individual 
calls  far  sarvica  In  humid  otmospharas  ar  undar  can- 
ditiant  which  broad  fungi. 


ACME  ELECTRIC  CORPORATION 

31*  WATER  STREET  •  CURA,  NEW  YORK 
IN  CANADA!  ACME  ELECTRIC  CORPORATION  LTD. 
SO  NORTH  LINR  ROAD  •  TORONTO,  CANADA 
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NEW  PRODUCTS  (cMtiiiMd) 

bulletin  illustrating  and  describ¬ 
ing  its  dynamic  tape  tester,  a  pre¬ 
cise,  coordinated  function  gener¬ 
ator  that  is  applicable  to  the 
computer  and  control  field.  The 
unit  described  consists  of  six  plug¬ 
in  type  function  plate  assemblies 
driven  from  a  common  synchron¬ 
ous  motor  shaft  through  a  gear 
train;  and  a  reversing  clutch  is 
provided  for  rewinding  the  tape  at 
the  conclusion  of  a  run.  The 
equipment  discussed  is  designed 
for  115-v,  60-cycle  operation. 

Transformer  Catalog.  Ferranti 
Electric,  Inc.,  30  Rockefeller  Plaza, 
New  York,  N.  Y.,  has  available  a 
4-page  catalog  illustrating  and  de¬ 
scribing  a  line  of  hermetically- 
sealed  transformers  designed  to 
MIL-T-27  specifications.  In  the 
line  described  are  military  stand¬ 
ard  filament  transformers,  military 
standard  plate  and  filament  types 
and  military  standard  audio  types; 
also  filter  reactors.  Detailed 
specifications  and  prices  on  all 
types  are  given. 

Component  Developments.  Aerovox 
Corp.,  New  Bedford,  Mass.  A  re¬ 
cent  bulletin  deals  with  electronic 
component  developments,  particu¬ 
larly  high-temperature  metallized- 
paper  capacitors,  Aerofilm  capaci¬ 
tors,  electrolytics  operating  above 
the  present  85  C  range,  and  new 
micas  for  working  temperatures 
up  to  125  C.  Also  included  is  in¬ 
formation  on  duct-type  noise-sup¬ 
pression  capacitors,  subminiature 
bypass  capacitors,  miniature  bath¬ 
tubs,  Borofilm  resistors  with  tem¬ 
perature  coefficient  of  100  ppm  or 
less,  hermetically-sealed  ceramic- 
case  Carbofilm  resistors,  high-volt¬ 
age  plate  assemblies  and  ceramic 
capacitors,  and  printed-wiring 
development. 

Sound  Analyzer.  Hermon  Hosmer 
Scott,  Inc.,  385  Putnam  Ave.,  Cam¬ 
bridge  39,  Mass.  A  single-page 
bulletin  gives  an  illustrated  de¬ 
scription  of  the  type  420-A  sound 
analyzer.  The  unit  discussed  fea¬ 
tures  filters  that  are  adjustable 
separately  in  half  octaves,  porta¬ 
bility,  small  size,  light  weight  and 
versatility.  Technical  specifica¬ 
tions,  response  curves  and  prices 
are  included. 


MEET  THE  EXACTING  DEMANDS  OF 


(Ji 
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SANGAMO  TYPE  EHT 


The  Sangamo  Type  EHT  tantalum  toll  electrolytic  capacitor  hat 
been  designed  for  use  in  audio-frequency  transistor  circuits, 
such  as  hearing  aids  and  advanced  equipment  for  defense. 


Since  the  Type  EHT  is  much 
smaller  and  lighter  in  weight 
than  oil  or  wax  impregnated 
paper  coupling  capacitors,  it  is 
a  valuable  tool  that  helps  the 
electronic  designer  realixe  the  in¬ 
herent  transistor  advantages  of 
miniaturixation. 

The  Sangamo  EHT  capacitor  uses 
electrodes  of  high  purity  tanta¬ 
lum  foil.  These  electrodes  pro¬ 
vide  greater  capacitance  per  unit 
volume  than  aluminum  electrode 


units  of  similar  construction. 
Both  the  cathode  and  anode  lead 
wires  are  securely  welded  to  the 
foils  for  maximum  electrical  con¬ 
tact  dependency 
Greater  life  expectancy  is  inher¬ 
ent  in  the  Sangamo  EHT  because 
of  the  more  stable  oxide  film 
and  the  extremely  inert  charac¬ 
teristic  of  tantalum. 

Write  for  Engineering  Data  Sheet 
EHT  for  full  information. 


SANGAMO  ELECTRIC  CO. 


MARION. 

IlllNOIS 
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PLANTS  AND  PEOPLE 

Edited  by  WILLIAM  G.  ARNOLD 


IRE  Takes  Part  In  Study 

The  Institute  of  Radio  Engrineers 
has  nominated  William  L.  Everitt, 
radio  authority  and  Dean  of  the 
College  of  Engineering,  University 
of  Illinois,  to  serve  on  a  committee 
of  scientists  formed,  at  the  request 
of  Secretary  of  Commerce  Sinclair 
Weeks,  to  evaluate  the  present 
functions  and  operations  of  the  Na¬ 
tional  Bureau  of  Standards  in  rela¬ 
tion  to  the  present  national  needs. 

The  nomination  came  as  a  result 
of  telegrams  sent  by  Secretary 
Weeks  to  leading  scientific  and  en¬ 
gineering  societies  requesting  each 
to  select  one  of  their  members  to 
serve  on  the  committee.  M.  J.  Kelly, 
president  of  Beil  Telephone  Labora¬ 
tories,  will  serve  as  chairman. 


Of  Bureau  Of  Standards 

Dr.  Everitt’s  nomination  was 
made  only  after  assurance  had  been 
received  from  Secretary  Weeks  that 
the  committee  will  operate  under 
the  National  Academy  of  Sciences, 
that  it  will  not  be  concerned  with 
personnel  relationships  between  the 
National  Bureau  of  Standards  and 
the  Department  of  Commerce,  and 
that  the  report  of  the  committee 
will  be  made  public. 

Dr.  William  L.  Everitt  has  had  a 
distinguished  career  as  engineer, 
educator,  consultant  and  author  of 
text  books  and  scientific  articles  in 
the  radio  field,  and  has  held  teach¬ 
ing  posts  at  Cornell  University, 
University  of  Michigan  and  Ohio 
State  University. 


OTHER  DEPARTMENTS 

featured  for  this  issue: 


Page 
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'  Production  Techniques  . .  260 
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’  New  Books . 368 

Backtalk . 391 


RTMA  Adds  New  Members 

The  RTMA  board  of  directors  ap¬ 
proved  the  membership  applications 
of  nine  new  companies  as  follows: 

Adler  Communications  Labora¬ 
tories,  Continental  Electronics 
Corp.,  Dale  Products  Co.,  Micro- 
wave  Associates,  Inc.,  Morgan- 
Rhein,  Inc.,  Square  Root  Manufac¬ 
turing  Corp.,  Tempo  T-V  Products 
Co.,  Translite  Electronics  Corp., 
and  Varian  Associates. 


ELECTRONICS  AND  PLASTICS  SHARE  HONORS 


Two  ladiHMoo  who#*  taitorMti  oro  cloMly  olUod,  oloctronlcs  and  plasttci,  sharod 
bonon  at  on  owarda  lunchoon  la  Hollywood.  Colli.,  aponoorod  by  Iho  Ploakon 
Dlvloion  of  Llbl>oy-Ow#ns>Ford  Okna  Company.  Awards  oi  moril  worn  ptosonlod 
to  Oloa  E.  Swanson,  prostdoat  oi  Standard  CoU.  ond  Mr.  Wilcox,  louador  and  prosi- 
dont  oi  Wilcox  PlosUca.  Inc.,  on  Iho  occosion  oi  tho  production  of  tho  100  mlllionlh 
Standard  Coll  lolorision  tunor  board  using  alkyd  plastic  sogmonts  moldod  by 
Wilcox.  Loit  to  right  oro  Mr.  Swanson.  Dr.  Loo  do  Forosl.  InTontor  oi  tho  oloctronlc 
Inbo.  who  prosontod  Iho  awards;  Hoary  W.  DoVoro.  Ploskoa  solos  oxocutlvo  and 

Mr.  WUcox 


Overseas  Businessmen 
Survey  U.S.  Eleclronies 

In  A  5  week,  4,000-mile  tour  of  20 
U.  S.  manufacturers  in  18  cities, 
from  Massachusetts  to  Iowa,  a 
group  of  9  visiting  business  men 
from  7  foreign  countries  covered  a 
cross-section  of  the  U.  S.  electronics 
industry.  The  international  group, 
all  foreign  representatives  of  Ad. 
Auriema,  Inc.,  independent  exporter 
and  sponsor  of  the  “Observatour”, 
observed  the  latest  developments  in 
the  U.  S.  electronics  industry,  and 
obtained  information  on  U.  S. 
merchandising  techniques. 

One  of  the  plants  visited  was  the 
Stevens  Paper  Mills,  Inc.,  which 
makes  capacitor  paper.  The  group 
also  attended  the  IRE  Show  during 
its  run  in  New  York  and  expressed 
amazement  at  the  size  of  the  in¬ 
dustry  as  represented  by  the  hun¬ 
dreds  of  exhibits. 

Philco  Plans  Canadian 
TV-Radio  Plant 

Philco  Corp.  announced  plans  for 
a  new  plant  to  manufacture  televi¬ 
sion  and  radio  receiving  sets  in  the 
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MiiMcli)^er\cvcr>wherc  arc  demanding  the  Monarch  -the 
neve  idea  in  automatic  record  changers  Never  before  have 
ihcN  had  such  lidelily  of  tone,  completely  autoinatio 
^.election  of  all  records  — 12".  10  and  7";  such  case  of 
operation  and  unfailing  reliability 

Many  leading  set  makers  lit  the  Monarch  as  standard— 
vour  reuuesi  for  information  vsill  bring  full  details  by 


Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  Grams:  ‘Electronic  Old  Hill,  Cradley  Heath 
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I 


has  directed  plant  organization,  pro¬ 
duction  planning  and  standardiza¬ 
tion  of  inspection  and  manufactur¬ 
ing  techniques. 


suburbs  of  Toronto,  Canada. 

According  to  an  announcement  by 
Sydney  L.  Chapell,  president  of 
Philco  International  Corp.,  the 
manufacturing  facility  will  be 
erected  this  year  within  the  planned 
community  of  Don  Mills.  All  pro¬ 


duction  and  administrative  activi¬ 
ties  now  conducted  in  the  plant 
in  Toronto  will  be  transferred  to 
the  new  site  early  in  1954. 

Ground  will  be  broken  immedi¬ 
ately.  When  complete,  it  will  have 
81,000  sq  ft  of  floor  space. 


RCA  May  Establish 
Service  Lab  In  Japan 

An  electronic  industry  service  labo¬ 
ratory  for  the  assistance  of  RCA 
licensees  may  be  set  up  in  Japan, 
according  to  B.  E.  Shackelford, 
director  of  the  license  department 
of  RCA  International,  who  is  in 
Japan  to  study  the  question  of 
establishing  the  lab  and  also  the 
possibility  of  a  manufacturing  in¬ 
vestment  by  RCA  in  the  country. 

It  is  reported  that  RCA  has,  at 
present,  license  agreements  with  17 
Japanese  firms. 


ScrMn-MltUaq  nachin*  b^qlns  to  roll  os 


posts  has  been  announced  by  E.  standing  contribution 
W.  Ritter,  vice-president  in  charge  tv  and  electronics  ind 
of  the  Electronic  Tube  Division.  He  was  nominated 

John  G.  Thompson  fills  the  posi-  by  the  annual  awar 
tion  of  product  manager  at  the  headed  by  Leslie  F, 
Bath  plant,  and  Franklin  P.  Hin-  will  receive  the  m 
man  is  assigned  to  duties  of  prod-  RTMA  convention  in 
uct  manager  at  the  Elmira  plant.  15-18. 

A.  George  Rogers  has  been  ap-  The  award  was  es 
pointed  manager  of  operations  for  year  to  provide  indust 
the  Westinghouse  Television  Radio  of  the  person,  compan 
Division,  Metuchen,  N.  J.  tion  which  has  made 

Mr.  Thompson,  in  his  new  posi-  ing  contribution  to 
tion,  is  responsible  for  coordinating  ment  of  the  indust 
all  engineering,  manufacturing  and  Medal  of  Honor  wa 
sales  activities  of  the  receiving  tube  Brig.  Gen.  David  San 
section  of  the  division.  Mr.  Hin-  of  the  board  of  Rj 
man  is  responsible  for  coordinating  America, 
power  tube  engineering,  manufac-  Dr.  Baker  also  wa 
turing  and  sales  at  the  Elmira  the  first  National  Teh 
plant.  His  duties  also  include  di-  Committee  which  in 
rect  management  of  power  tube  to  the  FCC  the  prej 
manufacturing.  sion  standards  for  bl 

Mr.  Rogers,  a  veteran  of  26  years  television.  The  pre 
in  the  electronics  industry,  has  had  Television  System  Co 
extensive  experience  in  engineering  gaged  in  conducting 
positions  which  included  design,  compatible  color  tel« 
test  and  quality  control  assign-  developed  by  the  con 
ments.  In  administrative  posts,  he  ing  the  pooling  of  ti 
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Phalon  Hook-up  Wiro 


When  the  carton  is  marked 
PHALO  .  .  .  the  inside  story  is 
always  quality! 


Phololubo  300  Otim 
Ttloviiion  Tronuniiiion  Lino 


The  most  graphic  endorsement  of  this 
claim  is  the  steadily  increasing  number 
of  PHALO  cartons  and  spools  being 
shipped  daily!  ^ 


Pholocom  Shioldod 
Communication  Coblo 


Pholocord  Cord  S«t> 


Atk  for  tho  now 
PHALO  i 


^  46'pag«  illuttrot«d 
CATALOG 


PHALO  PLASTICS  CORPORATION 

COtNER  OP  COMMERCIAL  ST.  •  WORCESTER  •  MASS. 
Thormoplotlic  Inoulotod  Wiro,  Coblo*,  Cord  Sot*  and  Tubing 


fholo-X  Cu*tom-Mado  Coblo* 


. .  "1 

I  PLANTS  AND  PEOPLE  (cootlouod) 

mation  by  all  tv  manufacturers. 

Dr.  Baker,  who  recently  testified 
I  before  the  House  Interstate  and 
I  Foreign  Commerce  Committee,  was 
I  highly  lauded  by  chairman  Charles 
I  Wolverton  (R.,N.J.)  for  his  great 
:  service  to  the  industry  and  to 
j  the  government  in  directing  the  , 

I  NTSC’s  recent  activities  in  color 
i  television. 


Raytheon  Appoints  Mew 
I  Radio*TV  Head 


Honry  F.  Arqonlo 


The  appointment  of  Henry  F.  Ar- 
gento  as  vice-president  and  general 
manager  of  Raytheon  Television 
and  Radio  Corp.,  was  announced  re¬ 
cently  by  C.  F.  Adams,  Jr.,  presi¬ 
dent  of  Raytheon. 

Mr.  Argento  has  been  with  Ray¬ 
theon  since  1932,  and  has  most  re¬ 
cently  served  as  assistant  vice-presi¬ 
dent  and  assistant  manager  of 
Raytheon’s  power  tube  division. 

Graduating  from  Harvard  with  a 
degree  in  physics,  he  entered  busi¬ 
ness  as  a  research  engineer  at  the 
Radio  Frequency  Laboratory,  Boon- 
ton,  N.  J.,  in  1931.  A  year  later  he 
joined  the  Raytheon  organization. 

General  Maude  Heads 
USAF  Research  Center 

Maj.  Gen.  Raymond  C.  Maude,  for¬ 
merly  director  of  Air  Force  Com¬ 
munications  at  Headquarters,  U.  S. 
Air  Force,  has  assumed  command 
of  the  Air  Force  Cambridge  Re¬ 
search  Center  at  Cambridge,  Mass., 
according  to  an  announcement  by 
Lt.  Gen.  Earle  E.  Partridge,  com- 
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manding  general  of  the  Air  Re¬ 
search  and  Development  Command 
in  Baltimore. 

Recently  appointed  deputy  com¬ 
manding  general  of  the  Air  Force 
Cambridge  Research  Center,  Gen¬ 
eral  Maude  succeeded  Maj.  Gen. 
James  F.  Phillips  as  commanding 
general  of  the  Center.  General 
Phillips  is  retiring  from  active  duty 
after  30  years  of  continuous  service 
with  the  Army  and  Air  Force. 

Appointed  director  of  Air  Force 
Communications  in  the  summer  of 
1951,  Gen.  Maude  has  guided  U. 
S.  Air  Force  communication-elec¬ 
tronics  activities  through  a  period 
of  intensive  expansion. 

During  World  War  II,  Gen. 
Maude  served  in  Europe  as  com¬ 
munications  officer  of  the  Ninth 
Bomber  Command  and  later  as 
director  of  communications  for  the 
29th  Tactical  Air  Command.  In 
August,  1945,  he  was  named  com¬ 
munications  officer  of  the  U.  S.  Air 
Forces  in  Europe. 


Fairchild  Appoints 
Missile  Director 


Francis  J.  Gaifnsy 


The  appointment  of  Francis  J. 
Gaffney  to  the  post  of  director  of 
engineering  for  the  Guided  Missiles 
Division  of  the  Fairchild  Engine 
and  Airplane  Corp.  was  announced 
by  Edwin  A.  Speakman,  general 
manager.  Mr.  Gaffney,  who  was 
general  manager  of  the  Polytechnic 
Research  and  Development  Com¬ 
pany,  is  widely  known  for  his  work 
in  the  field  of  microwave  measure¬ 
ment  and  pulse  circuit  techniques. 
During  World  War  II  he  headed  the 


Minimum  Wiring 
Labor  Costs 
■k 

Components  Readily 
Accessible 
•k 

Reduced 
Inspection  Time 
★ 

Uniform  Wiring 

★ 

Quick,  Easy  Soldering 
k 

Fast 

Assembly-Servicing 

★ 

Aids 

Sub-Miniaturization 

it 

Improved  Reliability 

★ 

High  Military  and 
Commercial  Acceptance 


"PRINT-WIRE" 
CIRCUIT  BOARDS 


O-E  Pr(nt-Wir*  circuit  dmigned  for  rodio  turrot  tuning. 


A  DEPENDABLE  SOLUTION  TO 
ELECTRONIC  DESIGN  PROBLEMS 

#  Here  is  a  new  electronic  component  that 
quickly  solves  many  of  your  design  and  manu¬ 
facturing  problems!  The  complete  value  of  G-E 

"Print-Wire”  Circuit  Boards  has  been  well  estab¬ 
lished  in  successful  military  and  commercial  applications.  A 
product  of  concentrated  General  Electric  research  over  several 
years,  its  high  acceptance  today  clearly  indicates  a  much  broader 
scope  of  applied  use. 

Take  advantage  now  of  this  opportunity  to  discuss  your 
specialized  requirements  for  all  types  of  quality  circuit  boards. 
G-E  engineers  are  prepared  to  furnish  complete  details  for 
including  solder-plated  General  Electric  "Print-Wire”  Circuit 
Boards  in  your  design  plans. 

PHONE  OR  WIRE  US  TODAY!  General  Electric  Company, 
Section  463,  Components  Department,  Electronics  Park,  Syra¬ 
cuse,  New  York. 

6-E  Companants  Dapartmant  Products  Includa: 

•  Radio  and  TV  cabinets  and  matching  base  cabinets 

•  Precision  Metal  Parts 

•  "Print-Wire”  Circuit  Boards 


GENERAL«  ELECTRIC 


ELECTRONICS  — June,  I9S3 


Wsat  iMr*  iafcriMtiMi?  Um  p«tt  cerd  wi  iMt  psg*. 


347 


CHICAGO  TRANSFORMER  I 


DIVISIOS  OF  fSSfX  WIDE  CORPOffATION 

3501  ADDISON  STREfT,  CHICAGO  18 


(cMtiniitd) 


Test  Equipment  Group  in  the  MIT 
Radiation  Labs  from  which  came 
many  wartime  advances  in  radar 
and  microwave  equipment. 

After  the  war,  Mr.  Gaffney  joined 
the  Polytechnic  Research  and  De¬ 
velopment  Company  as  chief  engi¬ 
neer.  He  became  general  manager 
in  1950. 


The  complete  MS  (Military  Stondord)  line  of 
Hermetically-Sealed  Power  &  Filament  Transformers 


Pioneer  Constructs  New 
TV  Picture  Tube  Plant 

Construction  of  a  new  plant  for 
manufacturing  tv  picture  tubes  will 
be  started  for  Pioneer  Electronics 
Corp.  of  Santa  Monica,  it  was  an¬ 
nounced  by  L.  M.  Parrish,  presi¬ 
dent. 

Located  in  West  Los  Angeles,  the 
new  plant  will  have  30,000  sq  ft  of 
enclosed  space  and  20,000  sq  ft  of 
paved  ground  for  parking,  loading 
and  for  potential  expansion. 


CHICAGO  TRANSFORMER  now  offers  all 
units  in  the  MUitarv  Standard  (ms) 
line,  as  established  jointly  by  the 
three  armed  forces  (Army  Signal 
Corps,  Navy  Bureau  of  Ships,  and 
Air  Force)  working  through  asesa 
(Armed  Services  Electronic  Standards 
Agency)  and  in  cooperation  with  the 
transformer  industry.  The  complete 
line  is  housed  in  Chicago’s  one-piece 
drawn-steel  cases.  Outside  case  di¬ 
mensions  and  mounting  dimensions 
are  within  the  tolerances  of  the  Mili¬ 
tary  Standard  specihcation.  Terminal 
arrangements  and  markings  are  also 
in  accordance  with  the  same  specifi¬ 
cation.  Tests  conducted  in  thecHiCAGO 
TRANSFORMER  laboratories  indicate 
that  all*  units  will  meet  the  require¬ 
ments  of  Grade  1,  mil-t-27  specifica¬ 
tions  for  Class  A  operation.  The  Mili- 


Proposad  Pionser  Plant 


It  is  expected  that  the  new  plant 
will  add  a  500-percent  increase  to 
the  company’s  production  of  1,500 
picture  tubes  a  week. 

The  building  will  cost  an  esti¬ 
mated  $200,000  to  build.  Pioneer 
will  invest  an  additional  $250,000 
in  new  equipment.  Special-purpose 
vacuum  tubes  for  aircraft  manufac¬ 
turers,  now  made  in  a  separate 
building,  will  also  be  produced  in 
the  new  plant. 


PtWU  milSPORMIRS-MPVT  RUaOR  SYSTiMS(FRiMARV-l05  IIS/IIS  V.-Fr«a«M«cY  S4-M  cydM) 


nUUMHT  TRANSrORMRS  (PRIMARY;-10S/I1S/US  V.-FT«a««>cy  S4-M  cydM) 


Hobbs  Elecicd  V-P 
Of  Harvey-Wells 

Marvin  Hobbs,  who  recently  joined 
Harvey-Wells  Electronics  as  direc¬ 
tor  of  engineering,  has  been  elected 
vice-president  and  a  member  of  the 
board  of  directors. 

From  1950  to  1952  Mr.  Hobbs 
was  on  the  staff  of  the  Office  of  the 
Secretary  of  Defense,  as  director  of 
the  Electronics  Division  of  the 
Munitions  Board  and  the  Defense 
Department  member  of  the  Elec¬ 
tronics  Production  Board.  Prior  to 
that  period,  he  spent  20  years  in  the 


"N«w  lqiil|NH«nt"  Catalog 
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industry  in  engineeriner  positions 
with  RCA,  Scott,  General  Motors 
and  Zenith.  During  World  War  II 
he  was  chief  of  the  Electronics 
Branch,  Radio  and  Radar  Division, 
War  Production  Board,  and  opera¬ 
tions  analyst  on  the  staff  of  the  Far 
East  Air  Forces. 


New  1953  Modeh  for  Military  Use 
0-500  CPS 


Marconi  Opens  Tube 
Plant  In  Italy 

A  NEW  factory  for  making  elec¬ 
tronic  tubes  has  begun  production 
at  Aquila,  Italy.  Belonging  to  the 
“Marconi  Italiana”  company,  the 
plant  makes  transmitting  tubes  and 
receiving  tubes.  Two  hundred  work¬ 
ers  are  now  employed  and  the  num¬ 
ber  will  be  gradually  raised  to  300 
in  the  course  of  a  year. 


Tops  in  Performance -Tops  in  Dependability 

Stevens -Arnold  choppers  are  elearo- mechanical  precision  vibrators  that 
are  used  as  modulators  or  demodulators.  Designed  specifically  for  airborne 
applications,  and  1000  hours  operation. 

•  Gold  contaas  used  exclusively.  Gold  is  the  only  material  that  assures 
superior  chopper -performance  in  the  critical  0-1  volt  DC  range. 

•  Multiple  testing  guarantees  uniformity.  Before  shipment,  each  unit 
must  pass  /wo  complete  operating  tests  at  3  different  temperatures— 
-55*C.,  +25*C.  and  +85*C. 

•  Not  only  are  all  military  specifications  met,  but  liberal  safety  fitaors 
have  been  provided  to  meet  emergency  conditions  of  voluge  and 
frequency.  Example: —frequency  tolerance  0-300  cps,  coil  voltage 
tolerance  +30%  -20%. 


Hoffman  Names  Whitney 
Assistant  To  President 


Marria  G.  Whitney 


AI<o  Avaitabt«60-CYCLE  TYPES 


Marvin  G.  Whitney  has  been  ap¬ 
pointed  as  assistant  to  president  of 
Hoffman  Radio  Corp.  with  current 
assignment  on  television  engineer¬ 
ing,  quality  control  and  product  de¬ 
sign,  according  to  an  announcement 
by  H.  Leslie  Hoffman,  president. 

A  graduate  of  Rensselaer  Poly¬ 
technic  Institute,  he  was  with  RCA 
in  various  product  and  plant  man¬ 
ager  capacities  for  the  period  of  13 
years.  This  included  broadcasting 
and  industrial  equipment  manufac¬ 
turing  at  the  Camden,  N.  J.  plant 
and  later  government  equipment 
manufacturing  in  the  same  factory 


A  complete  line  of  single  and 
double -pole  types. 


SEND  COUPON  TODAY  FOR  COMPLITE  INFORMATION 


STEVENS-ARNOLD,  Inc. 

22  Elkins  Sc.,  South  Boston  27,  Mass. 

Please  send  me  the  following  catalog  (s) 

□  Caulog  208  B  —  (0-300  cps) 

□  Catalog  246  D  —  (60  cps) 
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COMPANY. 


22  Elkina  Strant 
South  Boston  27,  Moss. 
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700' RECORDERS 


RACK  MOUNTED  712-1  (12")  RE¬ 
CORDER...  Operation,  control,  lood- 
ing  and  adjuttmonlt  from  front  Swr- 
foco. 


...the  only  oscillograph  recorder  using  12"  recording  media  that 
can  be  conveniently  mounted  in  a  19"  relay  rack.  All  operating  con¬ 
trols  are  on  one  surface.  Loading  and  unloading  can  be  accomplished 
eEisily  and  quickly  from  this  same  surface.  Input  connectors  can  be 
supplied  as  shown  or  installed  on  the  top  end  of  the  recorder,  leaving 
the  operating  panel  free  of  cabling.  “700”  recorders  can  be  supplied 
in  115  Volt,  60  cycle  and  23.5 — 28.5  Volt  D.C.  Models. 


fxc/us/ve  Hsf/and  FoOtUfBS  D**igncd  for  rock  or  toblo  mounting  •  Optrotion,  control. 


looding  and  maintonanco  from  ono  turfoco 
whiio  rocording  •  Damping  rotittor  panoi 
o  Automatic  light  odjuttmont  with  rocord 
tpotd  chango. 


Additional 

HEILAND  FEATURES 


•  Simuhanoout  monitoring,  scanning 
and  rocording 

•  Rapid,  simpio  dayVghl  loading 

•  Magatino  capacity;  papor  ROfr,  film  ISC' 

•  Adjuslablo  rocord  widths 

•  Adjustablo  automatic  rocord  Wngth 

•  Automatic  rocord  numboring 

•  footago  counter 

•  Soloctablo  rocording  spoods 

•  RrocMon  timo  Hnos 

•  fvont  timor 


*  Diroct  monitoring  of  golvonomoter  light  spots 


OPEN  VIEW  OF  708-B  (S")  rocordor  showing 
supply  and  toko-up  drums,  operating  controls. 


•  Static  roforonco  troco 

•  Troco  Montification 

•  Romote  oporotion 

•  Mubipk  oporotion 

•  lamp  foiluro  indiesrtors 

•  Rocord  trovol  indicator 


Other  Heiland  Recorders 
500-B  —Portable  oscillograph  recorder.  Com¬ 
pact  and  lightweight  providing  maximum 
portability  and  versatility  where  it  is  desired 
to  record  up  to  12  phenomena.  4”  x  100'  re¬ 
cording  paper,  23.5 — 28.5  Volt  D.C. 


•  Compact...  lightweight...  ruggod 

Write  for  catalog  giving 
complete  information  on  the 
Heiland  "Teo"  recordere  end- 
other  multi'Channel  recordere, 
acceeeoriee  and  galvanometere... 


A-401  —  Completely  portable.  Optional  8  volt 
battery  pack  provides  self  contained  power 
source.  Can  also  be  supplied  in  23.5—28.5  D.C. 
Models.  6  channela2''  x  100'  recording  paper. 

Watch  our  ads  for  announcement  of  now  products. 


HEILAND  RESEARCH  CORPORATION  uo  Fn,t  f.fth  Avonu.-,  Or 


PLANTS  AND  PEOPLE  (continued) 

and  more  recently  in  the  new  RCA 
engineering  plant  at  Moorestown, 
N.  J. 


j  Olympic  Buys  Electroiia 

i  R,  Bowling  Barnes,  president  of 
i  Olympic  Development  Company, 

!  subsidiary  of  Olympic  Radio  and 
i  Television,  Inc,,  announced  the  ac- 
!  quisition  of  the  Electrona  Corp.  of 
i  Irvington,  N.  J, 

The  Electrona  Corp.  will  continue 
operations  at  its  Irvington  labora- 
;  tories  under  the  direction  of  Carl 
Bo.sch,  who  becomes  vice-president 
and  director  of  research  of  Elec- 
'  trona.  It  will  be  directly  affiliated 
with  the  Olympic  Development 
Company. 

Carl  Bosch,  who  received  his  doc¬ 
torate  from  the  University  of  Ber¬ 
lin,  and  his  staff  are  currently  en¬ 
gaged  in  both  civilian  and  military 
research  work  with  particular  em¬ 
phasis  on  radiation  detection. 


Crawford  Elecle*! 
Radiart  President 


Harry  C.  Crawford 


Octave  Blake,  president  of  the 
i  Cornell-Dubilier  Electric  Corp.  and 
I  chairman  of  the  board  of  its  sub- 
I  sidiary,  the  Radiart  Corp.,  an¬ 
nounced  the  election  of  Harry  C. 
Crawford  as  president  of  the  Radi¬ 
art  Corp.,  replacing  L.  K.  Wildberg. 

Mr.  Crawford  has  been  asso¬ 
ciated  with  Cornell-Dubilier  and 
Radiart  for  the  past  8  years  as 
works  manager  as  well  as  comp¬ 
troller  and  assistant  treasurer.  He 
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was  industrial  engineer  for  2  years 
with  Douglas  Aircraft  and  spent  5 
years  as  vice-president  and  sales 
manager  with  International  Piston 
Ring  Co.,  coming  there  from 
Thompson  products  where  he  served 
20  years  as  business  manager  of 
their  automotive  parts  replacement 
division. 


DOH'T  UT 
TOUMMCe 
or  mfORMny 
TROVSli  909! 


Iron  Fireman 
Goes  Electronic 

What  has  been  known  as  the  Hea< 
ing  Control  Division  of  Iron  Fire¬ 
man  Manufacturing  Co.  will  now  be 
designated  the  Electronics  Division, 
Frank  S.  Hecox,  company  vice- 
president  and  treasurer  recently 
announced. 

The  division  will  continue  to 
manufacture  electrical  controls  and 
other  items  of  Iron  Fireman  equip¬ 
ment,  Hecox  stated.  The  new  name 
was  selected  to  eliminate  local  con¬ 
fusion  with  other  Iron  Fireman 
operations  and  to  reflect  an  ex¬ 
pansion  into  components  for  elec¬ 
tronics  systems  and  other  types  of 
electrical  instruments.  “Our  plan 
for  the  next  five  years  will  lead  us 
more  and  more  into  the  electronics 
field  in  addition  to  our  continuing 
research  and  development  on  elec¬ 
trical  motors  and  automatic  con¬ 
trols,”  Hecox  declared. 


Pressed  Steatite  Parts 
offer  these  advantages 


Mitchell  Elected  President 
Of  RCA  Communications 

Election  of  Thomas  H.  Mitchell  as 
president  of  RCA  Communication, 
Inc.  was  announced  recently  by 
Brig.  General  David  Sarnoff,  chair¬ 
man  of  the  board  of  RCA. 

Mr.  Mitchell,  executive  vice-presi¬ 
dent  of  RCA  Communications  since 
1944,  succeeds  H.  C.  Ingles  who  re¬ 
tired  at  the  age  of  65.  Mr.  Ingles 
has  served  as  president  for  6  years, 
having  joined  RCA  Communications 
.soon  after  his  retirement  in  1947 
as  a  Major  General  and  Chief  Sig¬ 
nal  Officer,  U,  S.  Army. 

A  graduate  of  the  U.  S.  Naval 
Academy  at  Annapolis.  Mr.  Mitchell 
entered  the  communications  field  in 
1927.  He  worked  for  two  years  in 
the  Pacific  sales  division  and  engi¬ 
neering  department  of  RCA  Com¬ 
munications,  and  in  1929  became 
di.strict  manager  for  the  Radio- 


•  Steward’s  interest  in  your  parts  starts  with  the 
material.  That’s  why  "Lavite”  Steatite — a  product 
of  private  research  and  development  —  can  claim 
and  prove  individually  superior  qualities. 

•  ’’Lavite”  Steatite,  featuring  low  loss  at  high 
frequency,  is  kept  under  close  laboratory  control 
from  raw  ingredients  to  finished  parts — therefore, 
a  superior  product  at  lowest  cost. 

•  Parts  of  "Lavite”  Pressed  Steatite,  made  only 
by  Steward,  are  closely  controlled  throughout 
manufacture  to  completely  satisfy  the  dimensions 
for  average  requirements.  For  those  applications 
demanding  unusually  close  tolerances,  the  "Lavite” 
Steatite  parts  may  be  precision  machined. 

•  You  have  a  wide  selection  of  specific  properties 
from  which  to  choose. 

•  Quantity.^  Just  tell  me  how  many  and  how 
soon. 


Sena  your  specifi¬ 
cations  for  recom¬ 
mendations  — 
Steward  Engineers 
are  your  Engineers 
—  no  obligation. 


Choltoneega,  T«nn«»M« 


Sales  Offices  in  Principal  Cities 
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SHARP 

PERMANENT 

MARKING 


marine  Corp.  of  America  in  Los 
Angeles.  In  1930  he  transferred 
back  to  RCA  Communications 
where  he  held  increasingly  im¬ 
portant  posts. 

After  service  as  a  Colonel  in  the 
Army  Communications  Service  dur¬ 
ing  World  War  II,  Mr.  Mitchell  re¬ 
joined  RCA  Communications  as 
General  manager  and  soon  after 
was  elected  executive  vice-presi¬ 
dent. 


WITH  HI-DUTY 
MARKING  TOOLS 


European  Firm  Expands 

IsOFiL  S.  A.,  connected  with  Aisma- 
libar  S.  A.  of  Switzerland  and 
Spain,  will  produce  filaments  for 
lamps,  radio  tubes,  x-ray  tubes  and 
other  products  in  San  Paulo,  Bra¬ 
zil.  Swiss  capital  will  be  50  per¬ 
cent,  represented  by  machinery  and 
equipment. 


Production  Starts  In 
New  IRC  Plant 

Production  is  already  underway  in 
the  $200,000  plant  of  the  Interna¬ 
tional  Resistance  Co.,  located  on  a 
66-acre  site  in  Asheville,  N.  C.  Op¬ 
erating  at  full  strength,  the  plant 


For  legible  permanent  marking  of  metal  components  use 
engraved  lettering  tools.  Precision  engraved  dies  and  inserts 
for  indenting  or  embossing  identification  on  your  parts  will 

1.  Improve  appearance. 

2.  Advertise  tlirougboiit  life  of  part. 

3.  Facilitate  reordering. 

‘Write  for  free  catalog  on  Production  Marking  Equipment. 


Geo.  T.  Schmidt,  iNC.  0 

MARKING  MACIII.NES  •  MARKING  TOOLS 
IROt  itcllr  Plainc  Avc.,  Chicaao  l.i.  111. 


N«w  IRC  plant 

will  employ  approximately  500  per- 
.sons  of  which  the  majority  will  be 
women.  H.  J.  McCaully,  formerly 
assistant  to  IRC’s  executive  vice- 
president,  will  manage  the  Ashe¬ 
ville  plant. 


CMPI-ETE  MACHINE  FAC.UT.ES  T..  PR.HH  *  ^ 

•  Steel  Type 

Numbering  Heads 
Marking  Machines 

I  Nameplate  Marking 
Ecpiip>«P"*^ 


K  Hand  Stamps 
•  Engraved  Inserts  for  Dies 
•  Shank  Style  Stamping  Di 
•  Emhossing  Dies 
i  •  Code  Stamps 


Raytheon  To  Merge 
Radio-TV  Subsidiary 

Raytheon  Television  and  Radio 
Corp.  will  be  merged  into  the  Ray¬ 
theon  Manufacturing  Corp.,  the 
parent  company,  as  of  the  close  of 
business  on  May  31,  1953,  it  was  re¬ 
cently  announced.  The  merger  will 
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coincide  with  the  beginning  of  the 
new  fiscal  year  on  June  1,  1953. 

In 'announcing  the  planned  mer¬ 
ger,  C.  F,  Adams,  Jr,,  president  of  j 
Raytheon,  said,  “this  action  will  | 
complete  the  integration  of  all  the  | 
company’s  operations  into  a  single  j 
corporate  structure.  The  television,  j 
radio  and  government  business  now 
being  carried  on  by  Raytheon  Tele-  , 
vision  and  Radio  Corp.  will  be  con-  i 
tinued  as  a  divisional  operation  of 
the  parent  company,  comparable  to  j 
its  other  operating  divisions  with  I 
its  headquarters  continuing  to  be  in  ; 
Chicago.  The  merger  will  not  | 
affect  the  internal  management  | 
structure  of  the  new  division,  its  i 
policies  or  any  of  its  personnel  or  | 
distributor-dealer  arrangements.” 


DuMont  Named  Microwave 
Distributor  For  Motorola 

The  Television  Transmitter  Divi-  1 
sion  of  Allen  B.  DuMont  Labora-  : 
tories,  Inc.,  has  been  named  as  sole  ; 
distributor  for  Motorola  microwave 
equipment  for  the  tv  broadcast  in-  I 
dustry,  it  was  announced  recently  | 
by  James  B.  Tharpe,  national  sales 
manager  of  the  DuMont  division. 

Dunbar  Joins 
Dalmo  Victor 


Alim  8.  Dunbar 


Allen  S.  Dunbar,  for  the  past  3  j 
years  senior  research  engineer  for  | 
the  Stanford  Research  Institute,  | 
has  joined  Dalmo  Victor  Company  ! 
as  assistant  director  of  research, 
the  San  Carlos  electronics  firm  an- 


WILEY  books— 

Just  published  .  .  .  first  book  in  a  field  of  vast  possibilities  .  .  . 

MICROWAVE  SPECTROSCOPY 

By  WALTER  GORDY,  Duke  University,  WILLIAM  V.  SMITH,  Umiversily 
of  Delaware,  and  RALPH  TRAMBARULO,  Pesmsylvania  State  College 

This  important  new  book  describes  the  use  of  an  instrument  more  than  100,000  times  as 
sensitive  as  the  best  optical  spectroscope  with  infra-red  gratings.  It  brings  you  up 
to  date  on  the  theory,  experimental  techniques,  and  applications  of  the  most  powerful 
method  yet  developed  for  evaluating  molecular  structure  and  for  investigating  nuclear 
effects  on  molecular  spectra.  Formulas  and  tables  are  included  to  facilitate  the  work  of 
analyzing  and  interpreting  microwave  data. 

1953  446  pages  illus.  $8.00 

Revolutionary  new  procedures  slash  drafting  time  up  to  50% 

SIMPLIFIED  DRAFTING  PRACTICE 

By  WILLIAM  L.  HEALY  and  ARTHUR  H.  RAU 
both  of  General  Electric  Company 

Clearly  explains  the  revolutionary  new  tested  and  proven  procedures  which  can  slash  drafting 
costs  and  time  up  to  50%.  This  important  new  book  tells  how  useless  artistic  frills  can 
be  eliminated  from  engineering  drawings  to  make  them  easier  to  draft,  read,  and  interpret 
.  .  .  with  no  sacrifice  in  clarity  or  accuracy. 

1953  156  pages  illus.  $5.00 

notable  contribution"  Radio  &  Tolorision  Nows  (I 

ESSENTIALS  OF  MICROWAVES 

By  ROBERT  B.  MUCHMORE,  Hnghes  Aircraft  Company 

Fundamental  empirical  laws  that  ^vern  wave  propagation  and  reflection;  wave  guides; 
resonators,  etc.,  and  applications  of  microwave  equipment.  All  interpreted,  descril^d  and 
judged  on  the  basis  of  measurements  that  can  be  made. 

1952  236  pages  illus.  $4.50 

Now  .  .  .  do  away  with  wasteful  "cut-and-try"  methods.  Read  .  .  . 

VACUUM  TUBE  OSCILLATORS 

By  WILLIAM  A.  EDSON,  Stanford  University 

Here  is  the  volume  engineers  and  designers  have  been  waiting  for  .  .  .  the  very  first 
comprehensive  work  on  OKillator  design  and  operation.  It  covers  the  many  factors 
affecting  the  behavior  of  oscillators,  shows  you  how  to  predict  this  behavior,  and  how  to 
design  circuits  to  meet  your  specific  needs. 

This  one  handy  source  gives  all  the  facts  you  need  on  electronics,  circuit  theory,  and 
dynamics — for  the  clearest  possible  picture  of  oscillator  operation. 

1952  476  pages  illus.  $7.50 

Look  at  control  in  terms  of  the  work  it  is  designed  to  do 

ELECTRIC  CONTROL  SYSTEMS,  3rd  Edition 

By  RICHARD  W.  JONES,  Northwestern  Technological  Institute 

Control  components  are  covered  in  terms  of  the  functions  to  be  performed  in  this  practical 
new  book.  It  integrates  the  knowledge  of  electrical  machinery,  electronics,  circuits,  and 
transients  needed  for  a  sound  understanding  of  the  functioning  of  control  systems. 

1953  511  pages  illus.  $7.75 

The  first  comprehensive  treatment 

FUNDAMENTALS  OF  ENGINEERING  ELECTRONICS 
2nd  Edition 

By  WILLIAM  G.  DOW.  University  of  Michigan 

A  realistic  and  quantitatively  usable  conception  of  the  principles  that  govern  the  internal 
behavior  of  electronic  devices.  Completely  revised  and  up  to  date,  with  MKS  system  of 
units  employed  throughout. 


1952  627  pages  illus.  $8.50 

r - Mail  Coupon  for  FREE  Examination - - - 1 


JOHN  WILEY  &  SONS,  Inc.  440  Fourth  Av«.,  Now  York  U,  N.  Y. 

PlniM  i4iip  book(t)  checked  below  for  FREE  cxaminaiion.  Within  10  davt  I  wi!l  remit 
price  plus  powage  for  any  I  with  to  keep,  and  return  any  I  do  not  with  to  keep. 

□  MICROWAVE  OPECTROOCOPY 

□  SIMPLIFIED  DRAFTING  PRACTICE  kiaue 
a  ESSENTIALS  OF  MICROWAVES 

a  VACUUM  TUBE  OSCILLATORS 

D  ELECTRIC  CONTROL  SYSTEMS  ADDRESS  . 

□  FUNDAMENTALS  OF 

ENGINEERING  ELECTRONICS  CITY  . ZONE - STATE . 

SAVE  POSTAGE.  Enrlow  rrmitunce  now  aad  mr  uand  all  varMna  aiul  .hlpplna  r<i.t«.  Proiiipt  n-fiind 
on  any  book,  you  mum.  E.SS. 
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SPECIAL 


Ken-Seal”  Molded  Units 


There  ore  many  transformer  applicotions  in  which  hermetic  sealing  can  be 
achieved  more  desirobly  than  with  metal  casings.  This  is  especiolly  true  where  weight, 
space  and  cost  are  important  factors.  To  satisfy  this  demand  Kenyon  has  introduced 
"Ken-Seal"  molded  transformers  which  ’  meet  all  government  specifications.  The 
molded  process  wos  chosen  in  preference  to  dipping  or  encapsulotion  because  it 
produces  o  finished  product  of  controllable,  definite  dimensions,  with  a  uniform 
amount  of  sealing  thickness. 

An  eosily  mixed  casting  resin  is  used,  with  cost  seporable  molds  for  large  production 
or  small  strippoble  molds  for  smaller  quontities.  This  simple  process  insures 
uniformity  and  efficient  seoling  at  low  cost.  "Ken-Seal"  molded  units  may  be  the 
answer  to  some  of  your  transformer  problems.  Send  us  your  inquiries.  We're  in 
production  now. 


nounced  recently. 

Mr.  Dunbar,  31,  works  in  the  field 
of  microwave  optics  and  on  the 
theory  of  doubly  curved  antenna  re¬ 
flectors,  in  which  capacity  he  has 
been  a  consultant  to  Dalmo  Victor. 

From  1946  to  1949  he  was  a  re¬ 
search  scientist  for  the  Naval  Re¬ 
search  Laboratory  and  from  1943  to 
1945  he  was  a  staff  member  of  the 
antenna  ^roup  at  the  MIT  radiation 
laboratory. 

Burroughs  Seeks  To 
Change  Its  Name 
In  proxies  mailed  to  its  29,000 
stockholders  throughout  the  world, 
the  management  of  Burroughs  Add¬ 
ing  Machine  Company  has  proposed 
that  the  organization’s  48  year-old 
name  be  changed  to  Burroughs  Cor¬ 
poration.  If  adopted,  the  new  name 
will  be  put  into  effect  by  the  com¬ 
pany  as  rapidly  as  legal  require¬ 
ments  can  be  accomplished. 

Mr.  John  S.  Coleman,  president, 
explained  that  Burroughs  Corpora¬ 
tion  carries  the  essential  name  of 
the  founder,  but  does  not  have  the 
limitations  of  Burroughs  Adding 
Machine  Company. 

“Years  ago,  the  present  company 
name  was  completely  adequate,” 
Mr.  Coleman  said.  "The  organiza¬ 
tion  built  adding  machines.  That 
was  all.” 

Today  Burroughs  produces  a 
wide  array  of  equipment  for  busi¬ 
ness  and  the  government,  including 
electronic  instruments  for  scientific 
use  and  precision  navigation,  firing 
control  and  sighting  instruments 
and  systems  for  the  Armed  Serv¬ 
ices. 

Mr.  Coleman  pointed  out  that  the 
physical  growth  of  the  company  had 
paralleled  its  growth  beyond  its 
early  single-line  manufacture  of 
adding  machines. 

“This  growth  has  been  greatly 
accelerated  since  World  War  II,”  he 
said.  “In  the  six  years  since  1947, 
our  plants  have  increased  from  5  to 
15,  and  our  employment  from  10,000 
to  20,000.” 

Sonkin  Joins  Stanford 

Dr.  Simon  Sonkin  of  City  College 
of  New  York  has  been  appointed 
professor  in  Stanford  University’s 
microwave  laboratory,  and  will 
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handle  radio-frequency  and  tube 
problems  connected  with  the  1,000,- 
000,000-volt  linear  accelerator  in 
the  laboratory. 


John  Kuze  Heads 
Gabriel  Labs 


John  Rui* 


Appointment  of  John  Ruze  as  di¬ 
rector  in  full  charge  of  the  Gabriel 
Laboratories  was  recently  an-  | 
nounced  by  John  H.  Briggs,  presi-  j 
dent.  I 

The  new  director  became  head  of  ! 
the  antenna  design  section  at  Sig¬ 
nal  Corps  Engineering  Laboratories  ! 
during  World  War  II.  In  this  posi-  I 
tion  he  directed  the  development  | 
and  design  of  many  radar  and  IFF 
antenna  systems.  I 

In  1946  he  joined  the  Air  Force 
Cambridge  Research  Center  where 
he  served  as  assistant  chief  of  the 
antenna  laboratory.  Here  he  spe¬ 
cialized  in  microwave  optics,  espe-  i 
cially  wide-angle  metal-plate  lenses 
and  high-gain  steerable  antenna  ' 
arrays. 


ELECTRONICS  — 1953 


Election  of  John  K.  West  as  a  i 
member  of  the  board  of  directors  of  , 
the  National  Broadcasting  Com¬ 
pany  was  announced  recently  by 
Brig.  General  David  SamoiT,  chair¬ 
man  of  the  board  of  RCA  and  NBC. 

West  is  vice-president  in  charge 
of  the  western  division  of  NBC  i 


S 
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FITTINGS 


WHITNEY  BLAKE 
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Whitney  Blake  Company  is  equipped  to  mold  rubber  and  plastic  fittings 
onto  flexible  cord,  shielded  communications  wires  and  multiple  conduc¬ 
tor  cables  —  in  addition  to  making  the  cordage  itself. 


Whitney  Blake  has  wide  experience  in  designing  and  manufacturing 
shielded  multiple  conductor  cables  and  assembling  intricate  connectors 
for  electronic  applications.  Skilled  workers,  modern  equipment,  efficient 
production  methods  and  careful  quality  control  assure  dependable,  first 
quality  cord  sets. 


Where  standard  molds  are  unsuitable,  Whitney  Blake  will  design  and 
make  special  plugs,  connectors,  strain  reliefs  and  junction  box  blocks 
that  provide  the  water-  and  impact-resistance,  small  size,  light  weight 
and  protection  from  tampering  required  for  many  new  applications. 


For  help  with  your  special  cord  set  problems,  contact  us  for  the  oddress 
of  your  nearest  Whitney  Blake  representative.  He  will  be  glad  to  work 
with  you.  If  your  product  is  in  the  design  stage,  information  on  its 
intended  use  may  enable  him  to  suggest  a  cord  set  construction  using 
conventional  parts  at  savings  to  you. 


John  K.  West  Elected 
A  Director  Of  NBC 
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ECLIPSE-PIONEER 
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with  headquarters  in  Hollywood,  a 
post  he  has  held  since  1950.  General 
Sarnoff  said  that  Mr.  West’s  elec¬ 
tion  to  the  NBC  board  of  directors 
was  not  only  in  recognition  of  fine 
performance  of  his  duties  but  also 
of  the  growing  importance  of  the 
West  Coast  in  radio  and  television 
broadcasting. 

Mr.  West  has  long  been  asso¬ 
ciated  with  RCA,  having  been  en¬ 
gaged  in  sales,  advertising  and 
public  relations  for  the  RCA  Victor 
division  beginning  in  1930.  He  was 
named  vice-president  in  charge  of 
public  relations  for  the  RCA  Victor 
division  in  1947. 


Quam-Nichols  Plant 
Ready  In  July 

The  Quam-Nichols  Company’s  new 
factory  and  executive  offices  on  Chi¬ 
cago’s  South  Side  will  be  fully  occu¬ 
pied  by  mid-July,  according  to  Matt 
Little,  president. 

A  feature  of  the  new  plant  is  the 
experimental  and  development  labo¬ 
ratory  designed  by  J.  P.  Quam, 
board  chairman  of  the  company  and 
inventor  of  many  of  its  products. 


For  more  than  18  yean,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631'  Ig.)  and 
Pygmy  (0.937'  dia.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

*iu.  T*«pf  HtM  mma  •vutim  cmmutim 
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Quom-NlchoU  ioctory 

The  new  building  will  have  more 
than  twice  the  productive  capacity 
of  the  old  plant.  Moving  from  the 
present  plant  will  begin  in  late  May, 
with  full  production  in  the  new 
plant  scheduled  for  July  20,  at  the 
end  of  the  summer  vacation  periods. 
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Corning  Appoints  Five 
To  New  Division 

Five  major  appointments  in  Cor¬ 
ning  Glass  Works  and  the  establish¬ 
ment  of  a  new  operating  division  in 
the  company  were  announced  re¬ 
cently. 

Three  new  officers,  John  L.  Hani- 
gan,  Frederick  H.  Knight  and 
Henry  H.  Sayles  were  elected  vice- 
president,  secretary  and  assistant 
secretary  respectively.  Thomas 
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Waaland  was  appointed  director  of 
industrial  relations  and  John  F.  G. 
Hicks  was  made  general  manager 
of  the  newly  formed  International 
Division  of  Corning  Glass  Works. 
The  International  Division  will  con¬ 
solidate  under  one  head  all  foreign 
activities  of  the  company,  including 
export  sales,  foreign  licenses,  ex¬ 
ploration  of  new  overseas  markets 
and  relations  with  Coming’s  for¬ 
eign  subsidiaries  and  associates. 


TelAutograph  Buys 
Electrotechnic  dorp. 

Louis  R.  Kurtin,  chairman  of  the 
board  of  TelAutograph  Corp.,  an¬ 
nounced  that  the  firm  has  completed 
negotiations  for  the  complete  pur¬ 
chase  of  Electrotechnic  Corp.  of 
Azusa,  California. 

Purchase  of  the  facilities  of  Elec¬ 
trotechnic  will  augment  the  re¬ 
search  and  manufacturing  capaci¬ 
ties  of  TelAutograph  and  supple¬ 
ment  the  electronic  manufacturing 
operations  of  the  concern. 

Electrotechnic  will  operate  as  a 
wholly  owned  subsidiary  of  TelAu¬ 
tograph  Corp. 


The  Seeret 
is  in  the  CORE! 


Hidden  in  the  heart  of  your  product  is  the 
little  component  that  means  the  big  difference 
between  robust,  responsive  performance  and 
mere  adequacy  .  .  .  between  long  life  ex¬ 
pectancy  and  premature  failure.  Give  your 
product  the  core  it  needs  to  deliver  its  full 
performance  potential.  Specify  a  Moldite 
core  specifically  designed  and  precision-made 
for  your  equipment. 


General  Dry  Batteries 
Appoints  Byrom 


AAAGNETIC  IRON  CORES  •  RLTER  CORES 
MOLDED  COIL  FORMS  •  THREADED  CORES 
SLEEVE  CORES  •  CUF  CORES 


Samplss  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  puposes 

SEND  FOR  CATALOG  110 


General  Dry  Batteriea,  Inc.,  Cleve¬ 
land,  has  appointed  James  L.  Byrom 
to  the  new  position  of  director  of 
engineering,  it  was  announced  re¬ 
cently  by  president  Walter  A. 
Onorato. 

The  position  was  created,  Mr. 
Onorato  said,  as  part  of  a  broad 
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STANDARD 


'  MEASURING  EQUIPMENT 

Cemdtt*  ffequency  Coverage— Mkc  to  1000  me! 

nf 

14kcto250kc 

Commercial  Equivalent  of 
AN/URM-6B. 

Very  low  frequencies. 


ISOketo  25inc 

Commercial  Equivalent  of  AN/PRM-IA 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commu¬ 
nications  frequencies.  Has  B.F.O. 


PLANTS  AND  PEOPLE  (continued) 

program  to  strengrthen  the  com¬ 
pany’s  functional  organizations  and 
to  expand  all  phases  of  engineering 
activities  in  producing  its  full  line 
of  dry-cell  batteries. 

For  the  past  5  years  Mr.  Byrom 
has  been  vice-president  and  general 
manager  of  the  Chandler-Evans 
Division  of  Niles-Bement-Pond  Co. 
at  West  Hartford,  Conn.  Before 
that,  he  served  4  years  with  Under¬ 
wood  Corp.  as  chief  engineer  and 
14  years  with  National  Carbon  Co. 
in  Cleveland  as  head  of  the  machine 
development  department. 


New  Heppiier  Plant 

A  Second  plant  has  been  opened 
by  Heppner  Manufacturing  Co., 
Round  Lake,  Ill.  Located  in  Men- 
dota.  111.,  the  new  plant  i.s  devoted 
exclusively  to  manufacturing  fer¬ 
rite  rod  antennas  and  flyback  tran.s- 
formers. 


Becker  Joins  Ampex 


15mc  to400inc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  tolOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


truments  comply  with  test  equipment  requirements 
of  such  radio  interference  specifications  as  MIL-l-6181, 
MIL-l-iniO.  PR3-MILST0-225.  ASA  C63.2.  16E4.  AN-l-24a, 
AN-M2,  AN  I-27a,  MIL-l-6722  and  others. 

STODDART  AIRCRAFT  RADIO  Co.,  Inc. 

6644^  Santa  Monica  Boulevard,  Hollywood  38,  California 
Hollywood  4-9294 


Carl  H.  Bockor 

Carl  H.  Becker,  German  physicist 
and  audio  engineer,  has  joined  the 
staff  of  the  Ampex  Electric  Corp., 
the  firm  recently  announced. 

From  1930  to  1943  he  ^ji’as  chief 
sound  engineer  and  physicist  for 
UFA,  German  motion  picture  pro¬ 
ducer.  While  with  UFA  he  de¬ 
veloped  stereophonic  film-recording. 

When  the  German  government 
banned  the  production  of  civilian 
films  in  1943,  he  organized  Stereo¬ 
phone  Ltd.  in  Bavaria.  He  was 
president  of  the  organization  until 


Waat  Hwro  inforiMtioii?  Um  post  cord  oo  lost  pop*. 
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he  came  to  the  U.  S.  last  fall. 

At  Stereophone,  a  research,  de¬ 
velopment  and  manufacturine:  or¬ 
ganization,  he  was  directly  con¬ 
nected  with  such  activities  as  the 
analysis  of  explosive  sound  pres¬ 
sures  with  stereophonic  equipment, 
bombsight  and  release  equipment, 
magnetron  transmitters  and  power 
supplies  for  magnetrons  and  klys¬ 
trons  and  the  acoustical  control  of 
torpedoes  and  guided  missiles.  The 
company  also  manufactured  com¬ 
plete  film  studio  equipment  and  was 
engaged  in  the  development  of  mag¬ 
netic  video  recording. 

Alleniang  Made  V-P  Of 
Planning  For  Philco 

Herbert  J.  Allemang,  management 
consultant  who  joined  Philco  as  a 
corporate  officer  in  1961,  has  been 
appointed  vice-president  in  charge 
of  ,<lanning  for  Philco  Corporation, 
it  was  announced  by  William 
Balderston,  president.  i 

In  his  new  capacity,  Mr.  Al-  ! 
lemang  will  be  responsible  for  the  j 
long-range  planning  of  manufactur-  ‘ 
ing  facilities,  organization  and  op-  ' 
erations  of  Philco. 


Cardwell  Appoints 
Engineering  ^  Director 


John  A.  Doramtu 


Ralph  H.  Soby,  president  of  the  j 
Allen  D.  Cardwell  Mfg.  Corp.,  re-  | 
cently  announced  the  appointment  I 
of  John  A.  Doremus  IV  as  director  I 
of  engineering.  | 

Mr.  Doremus,  formerly  chief  en-  i 
gineer.  Carrier  and  Control  Divi-  I 


For  years.  National 
dials  have  been  the 
popular  choice  of 
amateurs,  experimenters 
and  commercial  users  because 
of  their  smooth, 
velvety  action,  easily-read 
scales,  and  quality  construction. 
Many  dials,  like  the  N  and  ACN 
dials  shown,  can  be  specially 
calibrated  or  supplied 
with  blank  scales  for  commercial 
application.  Write  for  drawings 
and  prices. 


POPULAR 

NATIONAL 

KNOBS 


Clear,  functional,  chrome-and- 
plastic  styling  and  sturdy 
construction  make  these  the  most 
popular  knobs  of  their  type  ever 
produced.  All  fit  Va"  shafts.  For 
commercial  applications,  they  can  be 
supplied  in  special  colors  and  with 
special  calibrations.  Write  for 
drawings  and  prices. 


Writ*  tor  drmirim§m 
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precision  connectors  by  Continental 


Hermetic  Seal 


Connector  Plugs  Series  H-20 


(or  uso  in  tealod  or  prauuriztd  aqulpmant . . .  avail- 
abla  in  14,  IS,  and  20  contact!  for  |20  AWG  wira 
.  .  5  amp.  continuoua  currant  ratinf . . .  submit 
your  sptciai  hermetic  teal  connector  problems  to 
our  entineering  department. 


fcnnectcao 


nil  .ALf  S  OlVISION 

DedURflinSCO  CORPORflTIOn 


Write  Dept.  DeJUR  AMSCO  CORPORATION,  41-01  NerriMrn  Rlv4.,  Lent  UIm4  City  1,  N.  Y 


West  Ceest;  401  Nerth  Maple  Drive,  leverly  Hllh,  Caiitemie 


sion,  Motorola,  Inc.,  will  be  respon¬ 
sible  for  the  company’s  engineering 
research  as  well  as  engineering 
supervision  of  government  projects. 

Aircraft  Engineering 
Gets  Electronic  Division 

An  electronics  division  has  been 
established  at  the  Oakland,  Cali¬ 
fornia  Airport  plant  of  Aircraft  En¬ 
gineering  and  Maintenance  Co. 

According  to  Douglas  F.  Johnson, 
president,  the  unit  will  produce 
component  parts  of  electronic  de¬ 
vices  and  communication  equip¬ 
ment.  The  company  will  handle  final 
assembly  of  parts  and  do  research. 


Grand  Elected  Chairman 
Of  Granco  Products 


Jack  Grand 


Jack  Grand  has  been  elected  chair¬ 
man  of  the  board  of  directors  of 
Granco  Products,  Inc.  The  company 
was  recently  organized  for  the  de¬ 
sign,  manufacture  and  distribution 
of  converters  for  uhf  television  re¬ 
ception  and  uhf  measuring  instru¬ 
ments. 

Mr.  Grand  has  been  associated 
with  the  electronics  industry  for  30 
years  in  merchandising  and  manu¬ 
facturing. 

General  Electrosonics 
And  Segalock  Merge 

General  Electrosonics,  Inc.  has 
merged  with  Segal  Lock  and  Hard¬ 
ware  Co.,  Inc.  according  to  a  joint 
announcement  by  G.  Emerson  Pray, 
president  of  General  Electrosonics, 
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and  Meade  Johnson,  president  of 
Segal  Lock.  The  merger  is  expected 
to  provide  the  electronic  industry 
with  an  immediately  large  new  re> 
source. 

Under  the  plan  of  the  merger,  Mr. 
Pray  and  Capt.  L.  B.  Blaylock,  vice- 
president  of  the  company,  who  was 
formerly  in  charge  of  the  research 
and  design  section  of  the  radio  divi¬ 
sion  of  the  Bureau  of  Ships,  will 
continue  in  the  active  management 
of  General  Electrosonics.  However, 
the  factory  will  be  consolidated  at 
the  plant  of  the  Norwalk  Lock  Com¬ 
pany,  major  producing  subsidiary 
of  Segalock. 

According  to  Mr.  Pray,  the  mer¬ 
ger  was  undertaken  to  provide  the 
organization  with  the  enlarged 
manufacturing  facilities  needed  for 
rapid  expansion.  The  Norwalk  Lock 
Company  was  interested  in  expand¬ 
ing  into  the  electronics  field.  The 
merger  offered  a  means  to  acquire 
an  organization  of  engineers  with 
special  knowledge  of  current  elec¬ 
tronic  developments  plus  fully 
equipped  laboratories  and  test 
equipment  which  could  not  be  dupli¬ 
cated  in  less  than  a  year  of  assem¬ 
bling  and  purchase. 


pinpoint 

precision 


Svihel  HeadN  Kuljian 
Electronics  Department 


B«raar<i  T.  Svihel 


A  NEW  electronics  division  has  been 
established  by  the  Kuljian  Corp. 
with  Bernard  T.  Svihel  in  charge. 
He  comes  to  the  company  with  over 
15  years  experience  in  the  radio 
and  electronics  indu.stry,  having 


Norden  designers,  engineers,  research¬ 
ers  are  never  satisfied.  Yesterday’s 
product  must  be  made  better  today. 
The  design,  development  and  produc¬ 
tion  of  instruments  and  systems  for 
today’s  high  screed  aircraft  and  mis¬ 
siles  —  and  for  even  faster  ones  to¬ 
morrow  —  must  incorporate  accuracy 
approucliing  absolute  i)«-rft*ction. 

This  is  where  Norden  plays  its  role 
as  a  leader.  One  example:  t  he  Norden 
true  air  spe«*d  system,  already  in  serv- 
ic'c,  which  incorporates  a  mach  meter 
computer  of  remarkable  accuracy.  It, 
with  other  Norden  developments, 
gives  meaning  to  Norden's  reputation 
—  instruments  and  systems  of  highest 
precision. 


MILFORD,  CONNECTICUT  WHITE  PLAINS,  NEW  YORK 
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particular 

problamt. 


^ALUMINA 

^  CERAMIC 

INSULAfORS 

•  High  purity . . .  frt*  of  all  impuritios  such  as 
Iron,  Titania,  Alkali  group  olemonts. 

•  Made  to  various  formulations  with  Alumina 
content  from  94%  to  a  pure  sintered  Alumina 
with  99.85%  minimum  AI2O3. 

•  Available  In  porosities  ranging  from  20% 
to  an  impervious,  vacuum  tight  body. 

•  Formed  to  dimensional  tolerances  of  plus  or 
minus  Vi  %,  minimum  of  plus  or  minus  .001". 


I  Completely  homogeneous  structure. 


/  WESTERN  GOLD  & 

'  PLATINUM  WORKS 

Ceramic  Division 

589  BRYANT  ST.,  SAN  FRANCISCO,  CAUF. 


R.  r.  SIGNAL 
GIN.  KIT 


BUILD 
YOUR  OWN 


5" 

SCOTS  KIT 

•43V 


T.V.  ALIGN. 
GIN.  KIT 

•39».* 


TEST  EQUIPMENT 


Tlcathkits  atc  completely  cn^iiKt-rcU  in¬ 
struments  uRAuembk'd.  Lvery 

kit  jtoes  to);ethcr  smoothly  ami  easily. 
All  drilimji.  punching,  and  piintin^  has 
already  been  doiH.*  foe  )ou..All  |>aris  arc 
furnished  and  arc  of  highest  quality. 

Detailed  construction  manual  shows 
clearly  where  each  wire  and  part  goes 
and  cells  exactly  how  to  build  the  kit. 
>X'rite  foe  free  catalog. 


SIGNAL 
TRACER  KIT 

•22»* 


SATTIRV 
ILIMINATOR  I 
KIT 

•24».* 


VACUUM  TUSI 
VOLTMETIR  KIT 


•24».* 


IMTIDANCI 
SRIDGI  KIT 

a*49V 


TUli  CHiCKIR 
KIT 

•29»/» 


0*10  OIT  MITIR 
KIT . 


r  CONDENSER  | 
CHECKH  KITE 

•19*.*  ’ 
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been  responsible  for  extensive  de¬ 
sign  and  research  work  in  analog 
computers,  differential  analyzers 
and  servo-mechanisms. 

A  graduate  of  the  University  of 
Minnesota,  Mr.  Svihel  was  for  6 
years  a  member  of  the  electrical 
engineering  staff  at  MIT,  where  he 
served  for  a  time  as  a  project  engi¬ 
neer  in  charge  of  the  MIT  Rocke¬ 
feller  differential  analyzer.  For  4 
years. he  was  with  the  Franklin  In¬ 
stitute  in  charge  of  electronic  com¬ 
putation  and  simulation. 


Perkin  Moves  Into 
New  Plant 

The  Perkin  Engineering  Corp.  has 
announced  its  move  into  a  new 
10,000  sq  ft  plant  in  El  Segundo, 
California. 


WonT  mor*  informiitionl  Um  post  cord  on  tast  poRu. 


N«w  P«rkin  plant 

The  plant  is  fully  equipped  with 
modern  machinery  and  facilities  for 
the  production  of  the  company’s  line 
of  electronic  equipment. 


Boonton  Names  Gilman 
Chief  Engineer 

The  appointment  of  Samuel  Gilman 
as  chief'engineer  of  Boonton  Radio 
Corporation  has  been  announced  by 
G.  A.  Downsbrough,  president  and 
general  manager.  Mr.  Gilman  was 
formerly  associated  with  American 
Machine  and  Foundry  and  with 
Westinghouse  Electric. 


Leeds  &  Northnip  And 
S.A,  Integra  Merge 

The  formation  of  Integra-Leeds  & 
Northrop  Ltd.,  Birmingham,  Eng¬ 
land,  is  jointly  announced  by 
Charles  S.  Redding,  president  of 
Leeds  &  Northrop  and  Maurice 
Bouffart,  managing  director  of  S.  A. 
Integra,  Liege,  Belgium. 

The  new  firm  succeeds  to  the 
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A  SIMPLE 
FORMULA  FOR 
ECONOMICAL 
SPECTRUM 
ANALYSIS 
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business  formerly  conducted  in  Bir- 
mintrham  under  the  name  of  the 
Integra  Co.,  Ltd.,  which  was  a 
branch  of  the  Liege  firm  and  for 
some  years  has  been  the  English 
agent  for  L&N  products.  That  busi¬ 
ness  will  be  expanded  to  include  the 
manufacture  of  the  products  of  both 
Leeds  &  Northrop  and  S.  A. 
Integra.  Ownership  of  Integra- 
Leeds  &  Northrop  Ltd.  is  shared 
by  Leeds  &  Northrop  and  the  own¬ 
ers  of  the  former  Integra  Co.,  Ltd. 
Managing  director  will  be  Jean 
Register,  previously  manager  of  the 
Birmingham  firm.  Mr.  Redding  will 
be  a  member  of  the  new  company’s 
board  of  directors. 

“Creation  of  the  English  com¬ 
pany,”  say  its  spokesman,  “will 
strengthen  the  long-standing  and 
cordial  relationships  of  S.  A.  ^ 
Integra  and  Leeds  &  Northrop.  S.  ^ 
A.  Integra  will  act  as  agents  for  i 
both  the  American  firm’s  and  the 
new  English  firm’s  products  in  Bel-  ' 
gium.” 


Hallock  Advances  At 
Bardwell  &  McAlister 


SB-8a 


PANORAMIC  PANALYZOR 


Panoramir't  simple  “add  30  MC**  formula  illustrated  in  the  Type  T-1 0,000 
dia|;rams  above  provides  economy  through  versatility.  This  '  ' 

important  advantage  meets  the  need  for  a  single  low  cost,  hish* 
grade  spectrum  analyser  usable  on  many  bands  . . .  L'HF,  VHF, 
and  microwave.  First  cost  economy  is  achieved  since  the  SB-8a  is  a  basic  founda¬ 
tion  spectrum  analyser  which  simply  requires  a  signal  generator  to  convert  the 
test  signal  to  the  input  frequency  of  the  Panalyaor!  Conversion  is  effected  within 
the  equipment.  External  mixers  are  recommended  for  microwave  conversions. 
APPLICATIONS:  The  Panalyaor  is  designed  for  application  of  research  level 
yet  it  is  so  simple  to  operate  that  it  is  used  extensively  for  production  testing  .  .  . 
analysis  of  pulsed  RF  signals,  output  of  magnetrons,  klystrons,  and  other  radar 
gear,  F'M  signals  and  noise  modulated  carriers  .  .  .  detection  of  spurious  oscilla¬ 
tions  and  modulations  .  .  .  frequency  measurement  .  .  .  radar  gear  adjustment. 

'  -  .  ‘  Unique  SB-Ra  Feature*  Assure 

I  Peak  Effieiency 

*  variable  bandwidth  IF  section  accommo- 
dates  a  range  of  pulse  widths,  prevents  mask- 
m  m  a  ■  ■  ■  aN  nulls  in  spectrum  distribution  •  10  me. 

I  D  4  nlllll  4  scanning  width  continuously  reducible  to  ap- 

I  U  11  IwllK  |l|lll  ■  proximately  0  me  •  selectable  scanning  rate* 

I  I  111  alf  lirtif  Il4f  I  I  <'P*'  ^  *^P*<  25-35  cps  variable  •  5“ 

R  I  long  persistance  C-R  tube. 

Writt  loJar  for  com^tjt  informalion,  pritts  and 

10  Seutli  SecofiO  Av*.,  Moant  Vamon,  H.  Y. 

MOant  Varaan  4-3070 


Robert  D.  Hallock 


Robert  D.  Hallock  has  been  ad¬ 
vanced  from  the  position  of  chief 
engineer  to  plant  manager  of  Bard¬ 
well  &  McAlister,  Inc.,  according  to 
John  N.  Valianos,  executive  vice- 
president.  In  this  new  capacity  Hal¬ 
lock  will  be  in  charge  of  both  engi¬ 
neering  and  production. 

Prior  to  joining  "Bardwell  &  Mc¬ 
Alister,  Mr.  Hallock  was  associated  j 
with  Solar  Mfg.  Co.,  Standard  Coil  1 


TMtSigMl 

fvHF 


StgMl 

Oanifstor 


fvHF-F30 


Microwsva 
Test  Signal 


Microwav* 

Signal 

Generator 


PANALYZOR 
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Products  Co.  and  Airesearch  Mfg. 
Co.  as  a  design  engineer  in  the  elec¬ 
tronic  divisions  of  these  companies, 


COAXIAl  SELECTOR  SWITCH 


so  Ohns- 

Type  N  CeiwKctefi— Mflweriiy  C^etfoMeO 
UwVSWI-OModtk 


Transformer  En^^ineers 
Acquire  Miller  Corp. 

The  business  of  William  Miller 
Corp.,  has  been  acquired  by  the 
Transformer  Engineers  group,  also 
of  Pasadena.  The  new  company, 
William  Miller  Instruments,  Inc., 
will  continue  to  manufacture  the 
Miller  line  of  recording  oscillo¬ 
graphs  and  related  equipment  as 
well  as  specialty  transformers 
ihanufactured  by  Transformer  En¬ 
gineers.  E.  E.  Hoskins  is  president 
of  the  new  company.  He  has  been 
president  of  Transformer  Engi¬ 
neers  since  1945,  and  prior  to  that 
was  vice-president  and  chief  engi¬ 
neer  of  Consolidated  Engineering 
Corp.  George  W.  Downs,  formerly 
vice-president  and  chief  engineer 
of  William  Miller  Corp.,  is  vice- 
president  and  E.  M.  Graham,  for¬ 
mer  treasurer  of  Transformer 
Engineers,  is  treasurer  of  the  new 
company. 

William  Miller  plans  to  devote  his 
time  to  his  other  interests  which 
include  Applied  Physics  Corp.  and 
Research  Engineering  Corp.  of 
Pasadena. 


YW  OOAXWITCH  b  m  U  twiidi  for  wo 
w  oooxiol  drcMia  wbor*  it  b  loiporCMK  ibw 
cho  50  OHM  ifopodoac*  of  the  cobbi  bo 
■oiataiood.  lo  a  drcuic  acafc.  ihU  awiteb 
ooadiM  of  two  pain  of  “N"  cooaoctor* 
Opocid  dV&'apoft  ooiw  RG-S/U  m  A*  eom~ 
foctiag  flak.  Tbc  COAXWITCH  itMlf 
iatroducM  ao  VSWR  oihor  thoa  that  of 
ooaaoctor*.  Charaettrittic  ioipcdaaoc  b 
aMiataiatil  thni  all  awitefa  detaila.  Oit-o- 

r-  aaaii  7%  aaatt  ?ia<— 

•NBM  tiaMI  CtMIU  CttOflf 

til  OMIflM  IfORl  OWItfMI 

IHOCTM  m  TA*  artfol  IHOCTM  m  ta# 


wap  oiow  fhowa  fbat  aUcM  aa  wdl  aa  coattr 
coMocaoc  b  awitebed.  Bcnrllion  coppor 
tontam,  oa  the  gooseaeck,  owte  diraedr 
with  walo  "N"  (IVpe  UG-21B/U)  coa- 
aactota,  arhich  coonca  directljr  to  back  pbta 
of  aariteb.  Sioce  aU  coaaaciort  cowe  oat  la 
liac  arilh  ant  of  aaritch.  right  aagic  coat, 
aacaota  arc  utuallp  ttaaccctaary. 

^£itVt4ttlCt€^lUuU^S€i^ 

—  aaati  Ti-tii  I  ■  atm  nt  ^ 


iAA^AAA  FREQUENCY 
ll^40UUlllCS  METERS 

Lightweight  —  Portable  Units 

...For  Field  and 
^boratory  Use! 


tPlCinCATIONS  " 

1.  ACCURACY 

Better  then  .05%  from  20*F  to  120*F 

2.  SENSITIVITY 

Useble  indication  with  1  milliwatt  input 
Adjustable  for  higher  levels 

2.  INDICATOR 

SO  Microammeter 

4.  INRUT 

SO  Ohm  Type  N  Connector 

B.  IXmiNAL  DC  OUTPUT 

Pin  jKks 

5.  EXCURSION  OF  MICROMETER 

One-helf  inch 

7.  MICROMETER  SCALE 

at  1000  Me- 
I  Division  equals  290  KC 
at' 1400  Me- 
1  Division  equals  350  KC 
at  2000  Me- 
1  Division  equals  450  KC 
at  2600  Me- 
1  Division  equals  555  KC 
2.  EXTERNAL 
6^  X  9%  X  7" 

0.  WEIOHT 
Four  pounds 

jif  ((ynrifaUBiRs  srs  also  avail- 
W  aWsWoittORi  houalRg) 


JFD  Opens  New  Plant 

The  newest  addition  to  the  JFD 
Manufacturing  Co.  was  recently 
opened  in  Brooklyn,  N.  Y.  The  new 
all-brick  building  provides  140,000 
sq  ft  of  additional  space  for  the 
expanding  firm. 


PS.C.I7I.A  S0O.I200  MCS. 
PS.&I71.A  1200.1400  MCS. 
FS.C.I7S.A  I400.22M  MO. 
FS-&I74.A  1700-1600  Ma. 


OTHER  NEWS 


Clenflenin  Ryan  Of  IT&T 
Enters  Governorship  Race 

At  a  meeting  of  the  board  of  direc¬ 
tors  of  the  International  Telephone 
and  Telegraph  Corp.,  Clendenin  J. 
Ryan  resigned  as  a  director  of  the 
corporation  in  order  to  enter  the 
race  for  the  governorship  of  New 
Jersey  as  a  candidate  of  the  Inde¬ 
pendent  Voters  Party. 

Mr.  Ryan,  who  has  served  on  the 
board  since  December  1948,  has 
taken  an  active  interest  in  the  cor- 
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poration’s  affairs.  In  offering'  his 
resigrnation,  he  said  that  his  tenure 
had  afforded  him  a  great  deal  of 
satisfaction  and  further  stated: 

“It  is  with  a  feeling  of  profound 
regret  and  reluctance  that  I  offer 
my  resignation  from  the  board  of 
directors  of  IT&T,  but  I  see  no 
other  course.” 


Garco  Joins  Garrett 


Garco 


Garco,  a  5i-foot,  250-pound  robot 
created  by  Harvey  Chapman,  a  Gar¬ 
rett  Corp.  engineer,  has  joined  the 
company  to  demonstrate  its  prod¬ 
ucts.  His  brain  is  a  modified  tem¬ 
perature  regulator  which  operates 
his  right  arm  through  an  electron¬ 
ically  controlled  .servo-mechanism. 
He  has  solenoids  to  move  his  jaw 
and  lip,  step  motors  to  rotate  his 
eyes  and  a  two-way  transmitter  to 
give  him  a  human  voice.  His  elec-  i 
tronic  brain  is  a  basic  servo-system 
multiplied  6  times.  Six  channels 
include  subminiature  potted  two- 
stage  amplification  units,  one  for 
each  channel. 


MIT  Oflfers  Courses  On 
Computers,  Transistors 

The  potentialities  of  modern  elec¬ 
tronic  processing  systems  will  be 
emphasized  during  a  two-week  spe¬ 
cial  summer  program  on  digital 
computers  and  their  applications 
from  August  24  to  September  4  at 
MIT. 

The  program  is  especially  de- 


^  _ 


REMLER 

TUBE  SOCKETS 

•  STANDARD  POR  SO  YIARS... 

TNI  RIST  IN  THI  INDUSTRY 

Heavy  duty  phenolic  sockets  with  high 
current  wiping  action  contacts  .  .  .  for 
industrial,  transmitter  and  test  applica¬ 
tions.  Rugged.  Years  of  tube  insertions  and 
withdrawals  do  not  impair  contact  effec¬ 
tiveness.  Black  phenolic,  low  loss  phenolic 
or  alkyd. 


Try  Rentier  for  Sorvico-Tosfod 
'^Hard-to-Gof"  Compononts 


Ramlar  Campany  Ltd.  SMI  Sryant  St.  San  Pransitca  K).  Calf. 


Since  /9/S^ 


PIOEIitS  IE  IIICTIONICS  ANi  PLASTICS 


New  concept  in  photography 


For  Elecfroilc  Roioareli 


Motorized  For  Sequence  and  Remote  Control  Photos 


Set  the  Robot-Star  just  once,  and 
you’re  all  set  for  as  many  as  24 
(or  48)  exposures,  made  singly  or 
in  rapid-fire  sequence,  as  fast  as 
8  per  second!  Robot-Star  automat¬ 
ically  moves  film  and  resets  shut-  _ _ 

Sur-  Now 

passes  human  efficiency  because  •ouippcd 

clock-work  motor.  *<>  '*>*<* 

Remote  release  and  other  asmm 

accessories  bring  new  camera  ttondord 

applications  never  before  thought  1  g' 
possible  in  science  and  industry 
as  well  as  for  personal  use. 

Takes  any  standard  film-color, 
too.  Gets  50%  more  pictures, 
with  55  exposures  instead  of  36 

Er  loading.  Choice  of  Schneider 
ises,  wide  angle  to  telephoto. 

For  new  camera  thrills- get 
Robot-Star-from  $217.50. 

Writ*  hr  authorltatirm  Iraotiw  I— 

"N*w  TcdtuiquM  h  Mntotraphr  hr  litdvttrf 
and  ScJciK*”— $Mf  withtyl  thmrf. 


INTERCONTINENTAL  MARKETING  CORP 
251  Fourth  Avenue  •  New  York  10,  N  Y 
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Typi*  SM  IS  .iiiii  SM  SO  Ki-sistois 
■  iffiT  three  vit;t!  .i<Iv.)iitiir;es  sul> 
niiiliiitlire  si/e,  we.ither  resist;ilit 
coiivtruc  tii>n  ;iiu)  hiKh  resislaiH  e 
Ttie  elimination  of  renter  hole 
inountinR  aiii)  the  inclusion  of  axial 
learK  increases  winchriK  area  and 
lesults  in.iS'f  ureater  resist.inci' 
value  than  resistors  of  standard 
desi^;n  St>ecial  mating  i>-  moisture 
and  lunnus  proof  and  designed  to 
meet  JAN  K  OS  sjieci  f  ica  t  ions 
Sealer!  in  Hakelite  construction 
affords  ariditional  cliriiatic  protec 
tei'tion.  As  ratinns  are  conservatis  e, 
l.vpes  SM-IS  anil  SM  SO  can  fie 
specilied  with  .  onfidenc4‘  for  ser¬ 
vice  under  rigorous  coniiitioiis. 


ask  for  the  new 
RESISTOR  HANDBOOK; 

Contomy  complete  Hoto  pn 
retisto<\  fot  every  purpose 
and  then  recommended 
oppIrrQliont  Pieose  a 
moke  lequeit  on  com 
1  puny  letterheod 
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signed,  according  to  Ernest  H. 
Huntress,  director  of  the  MIT  sum¬ 
mer  session,  for  those  unfamiliar 
with  digital  computers  who  must 
determine  how  newly-available  com¬ 
puting  systems  can  be  applied  to 
their  problems  and  the  advantages 
that  might  accrue. 

To  bring  industrial  engineers  cur¬ 
rent  information  in  the  rapidly  ex¬ 
panding  field  of  transistors,  MIT 
will  also  offer  a  special  summer 
program  in  transistors  and  their 
applications  from  July  20  to  31. 

The  aim  of  the  program  will  be 
to  define  those  areas  in  which  the 
transistor  may  have  immediate  ap¬ 
plication  and  to  make  some  predic¬ 
tion  of  its  future.  Approximately 
one-fourth  of  the  MIT  summer  pro¬ 
gram  will  be  devoted  to  a  develop¬ 
ment  of  the  theory  of  the  operation 
of  transistors,  starting  from  fa¬ 
miliar  physical  principles. 

A  third  course,  presenting  a  for¬ 
malized  theory  for  the  analysis  and 
synthesis  of  feedback  control  sys¬ 
tems,  will  be  given  at  MIT  from 
June  22  to  July  3.  . 


WHAT  \ 
ClAMP 
TO  tt$E 
WHERE 
TOLERANCES 
ARE  LARGE 


'  AUGArS^ 

NIW 

TWO  TENSION 

LOOP 

CLAMPS 


Augat  two-tension  loop  clamps  are  the  long-sought 
answer  for  uses  where  socket  tolerances  vary  up  to 
.040.  The  bands  of  these  sturdy  clamps  are  made  of 
Beryllium  copper,  heat  treated  to  retain  original  ten¬ 
sion  and  nickel  plated  to  withstand  a  96  hour  salt  spray 
test  with  no  adverse  effect. 

The  remaining  parts  of  Augat's  two-tension  loop 
clamps  are  made  of  18%  nickel  silver. 

Write  today  for  catalog  and  samples. 

AUGAT  BROS.  INC. 

31  PERRY  AVENUE  «  ATTLEBORO,  MASS 


GE  Surveys  TV 
Service  Work 

Seventy  percent  of  radio  and  tele¬ 
vision  setowners  responding  in  a 
market  research  survey  completed 
recently  by  General  Electric’s  Tube 
Department  reported  that  the  qual¬ 
ity  of  the  service  work  done  on 
their  sets  has  been  either  good  or 
excellent,  John  T.  Thompson,  man¬ 
ager  of  replacement  sales  for  the 
department,  said  recently. 

Seventy-eight  percent  of  the  set- 
owners  felt  that  the  charges  for 
parts  and  labor  were  reasonable,  Mr. 
Thompson  said. 

While  comparative  figures  are 
not  available,  Mr.  Thompson  said 
that  in  his  opinion  the  new  figures 
represent  a  considerable  improve¬ 
ment  over  past  years.  He  attributed 
the  improvement  to  a  concerted 
effort  by  the  service  industry  to  im¬ 
prove  the  quality  of  its  work  and 
increased  public  awareness  of  the 
tremendous  problems  that  the  rapid 
growth  of  television  has  posed  for 
the  service  industry. 

The  survey  covered  setowners  in 
cities  and  towns  of  all  sizes  in  all 
television  areas,  and  only  setowners 
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who  had  had  service  work  done  on 
their  sets  in  the  last  six  months 
were  contacted. 

The  following  figures  represent¬ 
ing  the  overall  results  of  the  GE 
survey:  Quality  of  service:  78  per¬ 
cent,  reasonable;  22  percent,  high. 
Speed  of  service:  44  percent,  fast; 
43  percent,  average;  13  percent, 
slow. 

The  survey  also  showed  that  90 
percent  of  the  setowners  contacted 
had  their  repairs  done  by  a  service 
dealer  or  service  department  of  an 
appliance  store,  and  that  only  7  per¬ 
cent  had  repairs  done  under  a  ser¬ 
vice  contract. 


GRC  WING  NUTS 
Exclusive,  finger-grip  design;  eosy 
fo  assemble,  disossemble;  brightly 
finislied,  clean  threads 


GRC  CAP  NUTS  ^ 

Die  cast,  not  turned!  Free  of  tool 
marks  and  cut-off  burrs;  doss  2 
threads  tapped-squore  with  face  of  nut. 


GRC  SMALL  TUBULAR  RIVETS 
Die  cast,  not  headed!  Closer  tolerances, 
more  uniform  heads  for  greater  riveting  effi¬ 
ciency.  Dia.  up  to  9/64";  lengths  to  5/16". 


NEW!  GRC  WING  SCREWS 
A  steel  screw  combined  with  GRC's 
attractive  finger-grip  wing-nut. 


V0.4  Needs  Engineers 

The  Voice  of  America  has  vacancies 
for  unmarried  radio  engineers  to 
operate  its  new  1,000-kilowatt 
standard-band  stations  on  Okinawa 
and  the  Philippines.  A  shortage  of 
family-type  housing  precludes  con¬ 
sideration  of  additional  applications 
from  married  engineers  at  this 
time. 

Salaries  range  from  $4,323  to 
$5,907  per  year,  depending  on  edu¬ 
cation  and  experience,  plus  allow¬ 
ances  and  transportation. 

Applicants  must  be  single,  be¬ 
tween  25  and  35  years  of  age, 
holders  of  first  class  radio  tele¬ 
phone  licenses  and  must  have  had  at 
least  3  years  experience  with  stand¬ 
ard-band  or  short-wave  broadcast¬ 
ing  transmitters. 

Applications  should  be  addressed 
to :  Office  of  Facilities  Manager,  In¬ 
ternational  Broadcasting  Service, 
Department  of  State,  251  West  57th 
Street,  New  York,  N.  Y. 


Gri«t  dit  c«t  line  alloy  fottoalncp  art  auraoia, 
rustproof  .  .  ccoaomical,  tool  Ah  Grits  fotlon- 

iogs  may  bo  usod  without  protoctivo  floishos  in 
most'  applications.  Furnishod  in  all  commorcial 
finishts  whtn  dtsirod.  Prompt  dolivory  on  standard 
silts — sptcials  to  ordtr. 


•  RUSTPROOF 

•  DEPENDABLE 

•  DURABLE 


Writt  Today  for  Samples  and  Prices 


«  Simple . . . Easy  to  Operate . . .  Economical 

Standardization  of  Unit  Makes  This  New  Low 
Price  Possible. 

Maximum  oconomias  con  ba  obtainod  only  by  usa  of 
correct  frequency  and  power  combinations  whan  apply¬ 
ing  lha  lochniquas  of  induction  booling  to  monutocluring 
procostas. 

It  is  significant  that  only  Sciantiflc  Elactric  in  tha  prasani 
morkal,  con  offer  you  a  salaction  of  fraquancias  da- 
ponding  on  powor  roquirod,  in  wido  powor  range. 
2-3'A-S-6-7<A-l0-12V^-t3-U-25-40-60  KW  (oil  units 
obovo  60  KW  ora  considorod  custom  built).  This  moons 
thol  electronic  healing  equipment  produced  by  Scientific 
Electric  is  tailored  to  your  needs  . . .  fitted  perfectly  to 
the  task  entrusted  to  it,  enobling  you  to  keep  your 
initial  investment  in  equipment  to  a  minimum  while 
offording  you  oil  the  proven  advantages  of  electronic 
heating.  • 

Write  now  for  complete  information  or  send  somples  of 
work  to  be  processed.  Specify  lime  cycle  for  your 
particular  job.  We  will  quote  on  proper  sixe  unit  for 
your  requirements. 

DESICNEES  AND  MANUFAOURERS  Of  WGH  FREQUEHCY  AND  HI6H  VOLTAGE  EQUIPIEtMT  SINCE  1921 


ICS  Offers  Course  In 
Industrial  Electronies 

A  NEW  COURSE  in  industrial  elec¬ 
tronics  has  been  announced  by 
the  International  Correspondence 
Schools  of  Scranton,  Pa. 

The  course  is  designed  to  meet 
the  needs  of  engineers  and  tech¬ 
nicians,  electrical,  mechanical,  civil 
and  chemical,  who  wish  to  take  ad¬ 
vantage  of  the  applications  of 
electron  tubes  in  their  own  fields. 
Estimated  average  study  time  re¬ 
quired  for  the  completion  of  the 
course  is  800  hours. 
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A  Machine  Wiser 
Than  its  Maker 

By  Nobbert  Wiener* 

The  last  ten  years  have  seen  the  , 
emergence  of  a  new  point  of  view 
on  communication  as  well  as  a  new 
point  of  view  on  automata  as  com¬ 
municative  mechanisms.  The  work 
in  these  fields  may  already  be 
divided  into  two  stages.  The  earlier 
stage  was  that  in  which  my  own 
work  figured,  and  in  which  Claude 
Shannon,  who  has  been  one  of  the 
most  original  contributors,  was  de¬ 
voted  to  the  elucidation  of  the  no¬ 
tion  of  communication  itself,  to  the  ■ 
theory  and  practice  of  the  measure 
of  communication,  to  the  study  of 
control  as  a  phenomenon  of  an 
essentially  communicative  nature, 
and  in  general  to  the  grammar  of 
the  new  science  which  I  have  called 
[  cybernetics. 

I  Dr.  Ashby’s  work  represents  a 
I  chapter  of  cybernetics,  the  incep- 
!  tion  of  which  dates  back  to  the  ear- 
I  liest  days  of  the  science,  and  which 
is  devoted  not  so  much  to  the  first 
questions  of  definition  and  vocabu¬ 
lary  of  ideas,  but  to  those  questions 
of  the  philosophy  of  the  subject 
which  involve  the  specific  properties 
of  cybernetic  systems  and  which, 
although  they  go  back  to  the  defini¬ 
tions,  represent  questions  of  fact 
and  of  logic  which  go  considerably 
beyond  the  definitions. 

Among  the  questions  with  which 
he  concerns  himself  are:  What  is 
learning?  In  order  for  a  machine 
to  be  able  to  learn,  does  the  capacity 
for  learning  have  to  be  put  into  the 
machine  by  a  highly  specific  organi- 
:  zation,  or  can  machines  with  a  large 
j  measure  of  random  organization 
i  show  the  phenomena  of  learning? 

Can  a  machine  be  wiser  than  its 
!  maker? 

I  All  of  these  questions  may  be 
’  asked  at  two  different  levels.  On 
I  the  purely  biological  level,  they 
!  represent  considerations  which  have 
i  haunted  the  biologist  ever  since  his 
i  science  passed  beyond  the  level  of 
I  a  purely  theological  justification; 

'  in  particular,  they  concern  the  very 

•  Editor's  Note.  This  essay  by  Dr.  Wiener 
Is  the  result  of  his  reading  W.  Ross  Ash¬ 
by’s  new  book  “Design  for  a  Brain,”  pub¬ 
lished  late  In  1962  by  John  Wiley  ft  Sons, 

:  Inc.  New  York,  280  pares,  $6.00. 
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vital  core  of  the  problems  of  evolu¬ 
tion  and  more  particularly  of  Dar¬ 
winian  evolution  by  natural  selec¬ 
tion.  On  the  mechanical  level,  these 
problems  arise  in  connection  with 
the  much  more  limited  man-made 
machines,  and  concern  the  restric¬ 
tions  to  which  man  must  submit 
himself  when  he  deliberately  usurps 
the  functions  of  the  demiurge. 

Man-made  vs  Nature-made  Machines 

Giving  all  possible  weight  to  the 
greater  capacity  and  adaptivity  of 
structure  and  function  which  na¬ 
ture’s  machines  show  in  comparison 
with  those  of  human  manufacture, 
the  man-made  machines  have  added 
a  new  weapon  of  natural  experi¬ 
ment  and  conceptual  experiment  to 
the  armory  of  science.  Just  as  the 
fruit  fly  .seems  to  have  been  made 
explicitly  for  the  purpose  of  chang¬ 
ing  genetics  from  the  science  of 
secular  observation,  which  it  would 
necessarily  be  if  it  were  conflned  to 
man  and  the  larger  domestic  ani¬ 
mals,  into  a  science  compatible  with 
the  space  and  time  limitations  of 
the  small  biological  laboratory,  so 
the  machines  bid  fair  to  reduce  our 
study  of  biological  processes  of 
learning  and  adaptation,  of  individ¬ 
ual  development  and  evolution,  to  a 
scale  on  which  we  can  handle  these 
elusive  concepts  with  something  of 
the  certainty  and  precision  of  the 
physical  and  engineering  labora¬ 
tory.  Among  the  scientists  who  are 
not  merely  talking  in  these  terms 
but  actually  doing  something  about 
it,  Dr.  Ashby  is  well  to  the  fore¬ 
front. 

The  main  concept  of  natural  se¬ 
lection  as  applied  by  Darwin  to  the 
theory  of  evolution  is  that  the  flora 
and  fauna  of  the  earth  represent  a 
pattern  which  has  been  arrived  at 
as  a  residual  pattern  rather  than  by 
any  direct  proce.ss  of  striving  for 
perfection.  They  do  not  represent 
a  block  of  marble  emerging  into  the 
shape  of  perfect  sculpture  under  the 
hands  of  the  creative  artist,  but 
rather  one  of  those  wind-sculptured 
pillars  of  sandstone  which  adorn 
the  canyons  of  Utah.  The  fortui¬ 
tous  vicissitudes  of  erosion  have 
added  up  to  make  these  pillars  of 
stone  over  into  the  guise  of  castles 
and  monuments,  and  even  of  human 
and  animal  figures.  Yet  their 
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beauty  and  imaginative  significance 
is  not  like  that  of  a  painting — in  the 
eye  of  the  artist,  but  like  that  of 
a  Rorshasch  blot — in  the  eye  of  the 
beholder.  Similarly  the  apparent 
theodicy  hinted  by  the  glory  and 
the  aptness  of  the  infinite  complex¬ 
ity  of  nature  is,  according  to  Dar¬ 
winism,  merely  what  is  left  of  a 
random  process  of  growth  and 
change  when  its  softer  and  less  dur¬ 
able  manifestations  have  been  worn 
away  by  the  sands  of  time  and  the 
weakness  of  their  own  futility. 
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Stability,  a  World  Characterintic 

There  is  another  way  in  which 
nature  shows  residual  patterns 
which  is  related  to  that  of  natural 
selection  but  in  which  the  emphasis 
is  a  little  different.  Since  the  time 
of  the  Curies,  we  have  known  that 
atoms  of  certain  elements  undergo 
a  progressive  metamorphosis.  If 
we  take  an  atom  of  radium,  then  at 
some  time  or  other  it  will  undergo  a 
metamorphosis  in  which  it  gives  off 
radium  emanations.  We  cannot  say 
when  this  change  will  take  place, 
for  it  .seems  to  occur  in  a  random 
manner.  But  we  can  say  that  with¬ 
in  a  certain  time — called  the  half- 
life  of  radium — the  probability  that 
the  change  has  taken  place  will  be 
one-half. 

Now  the  radioactive  elements  do 
not  undergo  simply  one  change,  but 
a  succession  of  changes  into  other 
elements,  each  with  its  own  half- 
life.  The  elements  with  a  large 
half-life  may  be  said  to  be  stable, 
while  tho.se  which  a  short  half-life 
may  be  said  to  be  unstable.  If  we 
follow  an  element  through  its  vari¬ 
ous  changes  it  will  in  general  spend 
a  long  time  as  elements  with  a 
large  half-life  and  a  short  time  as 
elements  with  a  short  half-life.  The 
result  is  that  if  we  consider  this 
process  to  take  place  over  a  long 
period  of  time  we  shall  find  the  ele¬ 
ments  with  large  half-life  more  fre¬ 
quent  than  those  with  a  short  half- 
life.  This  means  that  a  survey  in 
which  we  observe  elements  by  fre¬ 
quency  rather  than  follow  a  single 
atom  in  time  is  likely  to  miss  the 
highly  radioactive  materials  of 
short  half-life.  As  a  consequence, 
we  find  that  stability  is  character¬ 
istic  of  the  larger  part  of  the  world. 
Thus  the  absence  of  unstable  forms. 
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which  we  find  in  the  biological 
series  because  of  their  incapacity  to 
survive  in  the  struggle  for  exist¬ 
ence,  appears  in  radio-active  evolu¬ 
tion  because  the  unstable  forms  are 
run  through  so  quickly  that  we  do 
not  notice  them  to  the  same  extent 
as  we  notice  the  more  stable  forms. 

One  of  the  results  of  this  statis¬ 
tical  preponderance  of  stability  in 
the  universe  is  our  very  small 
knowledge  of  what  happens  in  the 
critical  periods  of  instability.  For 
example,  we  have  a  well  known 
effect,  discovered  by  Arthur  Comp¬ 
ton,  that  when  a  photon  hits  an  elec-  ! 
tron,  the  electron  and  the  photon 
both  jump  off  in  directions  which 
are  only  stati.stically  determinable. 
There  is  at  least  a  suspicion  that 
what  really  happens  is  that  the  un-  ! 
coupled  electron  and  photon  enter  I 
into  a  coupling  over  a  period  too  ! 
short  for  us  to  determine  what  is  j 
really  happening,  and  are  then  j 
dropped  from  this  coupling  through  i 
weaker  and  weaker  couplings,  each  i 
taking  its  own  course.  Physicists  | 
like  Bohm  have  suggested  that  what  ' 
in  fact  happens  is  not  so  inde¬ 
terminate  as  this,  but  that  we  have 
a  very  complicated  succession  of 
events  occurring  during  that 
minute  period  of  time  when  the  ! 
particles  are  near  together  which  j 
determines  the  way  they  are  to  go 
later.  If  this  is  true,  then  a  large 
part  of  ou-r  most  essential  physics 
is  unknown  because  we  run  through 
it  so  quickly  and  we  have  no  record 
of  that. 

As  to  these  two  sorts  of  natural 
selection,  namely  natural  selection 
by  the  destruction  of  the  unfit,  and  ! 
natural  selection  by  the  extremely  | 
rapid  manner  in  which  we  run  I 
through  the  unstable,  the  latter  is  ! 
the  one  indicated  when  we  have  I 
phenomena  of  conservation  which  I 
prevent  the  mere  removal  of  the  ! 
unstable.  Ashby  considers  highly 
complicated  machines  where  the  j 
different  elements  are  coupled  to  j 
one  another  in  something  of  a  | 
random  manner  so  that  we  know  ; 
something  about  the  statistics  of 
coupling  and  very  little  about  the 
detail.  The.se  machines  would  in 
general  be  explosively  self-destruc¬ 
tive  if  we  did  not  introduce  into 
them  safety  elements  similar  to 
what  we  call  amplitude  limiters  in 
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electric  circuits.  These  limiters 
have  the  effect  of  causing  the  sys¬ 
tem  to  show  a  certain  sort  and 
measure  of  conservation.  There¬ 
fore  the  Ashby  machines  tend  to 
spend  a  large  part  of  their  existence 
in  time  in  relatively  stable  states, 
whereas  their  instabilities,  al¬ 
though  they  do  exist,  are  so  re¬ 
stricted  in  time  as  to  show  very 
little  in  a  statistical  study  of  the 
system. 

It  should  be  remembered  that  it 
is  the  relatively  stable  states  which 
interest  us  in  the  phenomena  of 
life  and  behavior  rather  than  the 
absolutely  stable  ones.  Absolute 
stability  is  only  to  be  attained  at 
very  large  values  of  the  entropy, 
and  is  essentially  the  heat  death. 
However  when  a  system  is  excluded 
from  this  heat  death  by  some  of 
the  conditions  to  which  it  is  sub¬ 
ject,  it  will  spend  most  of  its  ex¬ 
istence  in  states  which,  while  not 
states  of  pure  equilibrium,  are  equi¬ 
librium-like.  That  is,  the  entropy 
is  not  an  absolute  maximum  but  is 
either  a  relative  maximum  or  at  any 
rate  changes  very  slowly  in  the 
neighborhood  of  these  states.  It 
is  such  equilibrium-like  states 
rather  than  true  equilibria  which 
are  associated  with  life  and  thought 
and  all  of  the  other  organic  proc¬ 
esses. 

Machines  with  Eyes  and  Ears? 

I  think  I  am  thoroughly  in  the 
spirit  of  Dr.  Ashby  when  I  say  that 
these  equilibrium-like  states  are  in 
general  states  in  which  there  is  a 
relatively  small  transfer  of  energy 
between  the  system  itself  and  its 
environment,  but  nevertheless  a 
relatively  large  coupling  of  infor¬ 
mation.  The  systems  of  which  he 
is  thinking  have  eyes  and  ears  and 
thus  obtain  the  wherewithal  to 
adapt  themselves  to  the  outer 
environment.  They  approach  auto¬ 
mata  in  their  internal  energy  bal¬ 
ance,  but  are  very  far  from  auto¬ 
mata  in  their  external  entropy  or 
information  balance.  Thus  the 
type  of  equilibrium  to  which  they 
approach  may  be  an  equilibrium  in 
which  they  are  well  adjusted  to 
changes  in  the  outer  environment 
and  to  a  certain  extent  insensitized 
to  such  changes.  They  exist  in  a 
state  of  partial  homeostasis. 

In  his  homeostat.  Dr.  Ashby  de- 
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signs  an  instrument  with  this  sort 
of  coupling  to  the  external  environ¬ 
ment,  and  with  a  certain  degree  of 
randomness  in  its  internal  struc¬ 
ture.  Such  a  machine  can  learn  to 
a  limited  degree:  that  is,  it  can 
adjust  itself  by  its  mode  of  behavior 
to  a  stable  balance  with  its  environ¬ 
ment.  Nevertheless,  the  actual 
homeostats  so  far  designed  in  detail 
by  Dr.  Ashby,  although  they  have 
an  ability  to  absorb  information 
from  the  environment,  contain  in 
their  own  structures  a  degree  of 
information  and  a  mass  of  decision 
relatively  large  when  compared 
with  that  which  flows  in  through 
what  we  may  call  their  sense 
organs.  In  short,  these  machines 
can  learn  but  are  not  in  fact  wiser 
than  their  makers,  or  indeed  nearly 
so  wise.  Nevertheless,  Dr.  Ashby 
is  of  the  opinion  that  machines  can 
indeed  be  made  which  are  wiser 
than  their  makers;  and  in  this  I 
fully  concur  with  him.  There  is 
no  a  priori  restriction  of  the 
amount  of  information  which  an  in¬ 
strument  can  observe  through  its 
sense  organs  to  that  not  involving  a 
larger  number  of  decisions  than 
have  already  been  built  into  its 
structure.  In  general  the  ability 
of  a  system  to  absorb  information 
from  outside  starts  growing  rather 
slowly  compared  with  the  amount  of 
built-in  information.  And  it  is  not 
until  the  built-in  information  has 
passed  a  certain  point  that  the  ca¬ 
pacity  of  the  machine  for  absorb¬ 
ing  further  information  begins  to 
catch  up  with  what  is  intrinsic  in 
its  structure.  But  in  a  certain  de¬ 
gree  of  complexity,  the  acquired 
information  not  only  can  equal  that 
which  has  been  originally  placed 
in  the  machine  but  can  va.stly  ex¬ 
ceed  it;  and  from  that  stage  of 
complexity  on  the  machine  begins 
to  participate  in  some  of  the  im¬ 
portant  characteristics  of  a  living 
being. 

Complexity. — a  Necennity 

The  situation  has  a  curious  par¬ 
allel  with  the  atmoic  bomb  or  the 
atomic  pile,  or  with  the  similar 
situation  of  a  Are  in  a  fireplace.  If 
you  try  to  build  your  atomic  pile 
or  bomb  too  small,  or  if  you  try  to 
light  a  single  solid  oak  log  with  a 
match,  you  will  find  that  any 
chemical  or  atomic  reaction  which 
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you  start  will  die  down  the  moment 
its  stimulus  is  removed,  and  will 
never  keep  constant  or  build  up.  It 
is  only  when  the  fire  lighter  reaches 
a  certain  size  or  when  a  certain 
number  of  molecules  accumulate  to¬ 
gether  in  the  atomic  pile,  or  when 
the  mass  of  uranium  isotope  reaches 
a  certain  explosive  size  that  new 
things  begin  to  happen,  and  that 
we  see  more  than  fugitive  and  in¬ 
complete  processes.  Similarly,  the 
really  imposing  and  active  phenom¬ 
ena  of  life  and  learning  only  begin 
after  an  organism  has  reached  a 
certain  critical  degree  of  com¬ 
plexity,  and  although  this  com¬ 
plexity  is  probably  attainable  by 
purely  mechanical  means  of  not 
excessive  difficulty,  nevertheless  it 
strains  such  means  to  their  very 
limit. 

It  will  be  seen  from  this  dis¬ 
cussion  of  only  some  of  the  items 
and  ideas  contained  in  it,  that  Dr. 
Ashby’s  book  gives  us  an  inspiring 
insight  into  new  vistas  of  thought. 
Dr.  Ashby,  indeed,  though  he  has  a 
highly  mathematical  imagination,  is 
not  in  the  full  sense  a  trained 
mathematician  and  it  remains  for 
trained  mathematicians  to  carry 
out  many  of  the  ideas  which  he  has 
sketched.  He  does  not  claim  to  be 
a  trained  mathematician  but  he  is 
obviously  a  man  of  insight  and 
genius,  and  his  book  must  be  read 
as  one  of  the  first  fruits  in  a  field 
deserving  of  much  further  cultiva¬ 
tion. 

Electronic  Digital  Computers 

American  Inetitute  of  Electrical  Engi¬ 
neers,  33  W.  39th  St,,  New  York  18, 
N.  Y.  1952,  114  pages,  $3.50. 

I  The  publication  of  the  papers  and 
I  discussions  presented  at  the  Joint 
AIEE-IRE  Computer  Conference, 
Philadelphia,  Pennsylvania,  Decem¬ 
ber  10-12,  1951,  forms  an  excellent 
i  summary  of  the  proceedings.  It 
j  brings  together  into  one  well- 
!  written  book  the  detailed  facts 
'  about  various  large  and  small 
I  computing  systems  as  well  as  oper- 
i  ational  experience  with  these  sys¬ 
tems. 

j  In  most  cases  the  proceedings 
i  reports  extend  the  detail  and  infor- 
I  mation  content  of  the  original  oral 
paper,  especially  as  to  machine  or¬ 
ganization  and  processes. 

The  fact  that  some  of  the  sys- 
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(continued) 


terns  have  been  improved  and  that 
much  more  operational  data  is  now 
available  on  these  systems,  as  well 
as  some  important  new  ones  not 
considered  in  the  proceedint^s,  does 
not  detract  from  the  worth  of  the 
manuscript.  Though  not  complete 
in  respect  to  all  computers  and 
systems,  of  the  time  of  the  con¬ 
ference,  nevertheless  it  is  definitive 
with  respect  to  most  of  the  systems 
discussed. 

As  an  indication  of  the  continu¬ 
ing  esteem  that  some  computing 
engineers  and  mathematicians  have 
for  the  book,  one  may  cite  their 
use  of  it  in  courses  on  computers 
as  a  text  and  a  reference  book. 

The  systems  discussed  at  the 
conference  include  machines  with 
magnetic  drum  storage  for  main 
memory,  acoustic  delay  line  ma¬ 
chines,  electronic  tube  storage, 
electrostatic  tube  storage  and  relay 
Some  operating  experi- 


Westinghoitse  Surge  Comparison  Tester  reduces  production  test  time,  permits  positive 
results,  fewer  rejects— bringing  substantial  savings.  This  electronic  device  is  designed 
to  detect  and  IcKate  insulation  faults  and  winding  dissymmetries  in  motors,  genera¬ 
tors,  some  types  of  transformers  and  coils.  It  operates  quickly,  simply,  with  fingertip 
control.  Highly  mobile  and  portable,  it  fits  easily  into  production  line  techniques  as 
well  as  repair  shop.  For  more  complete  information,  write  Westinghouse  Electric 
Corporation,  I.  E.  Devices  Section,  2519  Wilkens  Avenue,  Baltimore  3.  Maryland. 


memory, 

ence  with  each  type  of  machine, 
though  not  with  each  system,  ap¬ 
pears  in  the  papers.  There  are 
some  misleading  remarks  in  several 
of  these  operational  discussions. 
However,  we  in  the  computer  field 
have  faith  that  we  will  eventually 
live  up  to  the  claims!  The  opera¬ 
tional  discussions  are  quite  well 
founded  in  fact,  considering  the 
generalities  that  one  is  forced  into 
to  discuss  this  facet  of  computers. 

At  the  conference,  papers  by 
several  English  authorities  were 
given  on  two  of  the  English  com¬ 
puting  systems.  Each  of  the  ma¬ 
chines  discussed  sprang  from  a 
University,  the  Ferranti  machine 
from  the  University  of  Manchester 
and  the  EDSAC  from  Cambridge. 

The  Ferranti  machine  grew  out 
of  research  on  the  storage  of  radar 
data  and  was  initiated  by  the  Tele¬ 
communications  Research  Estab¬ 
lishment  at  Great  Malvern  in  1946. 
The  project  moved  to  the  University 
in  1947.  EDSAC  can  trace  its  his¬ 
tory  back  to  the  Moore  School  of 
j  Electrical  Engineering  where  Dr. 
Wilkes  took  a  summer  course  in 
computers  in  1946. 

The  ability  of  each  of  these  ma¬ 
chines  to  grow  with  the  times  is 
true  of  most  of  the  American 
systems  discussed.  Indeed  some 
growth  of  the  systems  is  indicated 
in  the  papers. 

American  machines  that  are  dis- 
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CUSTOM  DESIGNED  PROTECTION 
lor  SUB-MINIATURE  TUBES  .  .  . 


cussed  include  the  Univac,  the 
Burroughs  Laboratory  Computer, 
the  IBM-CPC,  the  ORDVAC,  the 
ERA  1101,  the  Bell  Relay  machines, 
the  Mark  III,  the  SEAC  and  the 
Whirlwind  I. 

With  the  exception  of  some  of 
the  Bell  Relay  machines  these  are 
general-purpose  machines.  The 
special-purpose  machines  such  as 
the  digital  differential  analyzers 
and  algebraic  linear  equation-solv¬ 
ing  machines  were  not  discussed  at 
this  meeting.  One  must  go  else¬ 
where  to  learn  about  them. 

In  addition  to  the  papers  men¬ 
tioned  there  are  three  general 
papers  and  one  on  tran.sistors.  One 
of  the  general  papers,  Jay  W.  For¬ 
resters’  concluding  remarks,  “Digi¬ 
tal  Computers:  Present  and  Future 
Trends”,  presents  some  evaluation 
of  the  other  papers  and  some  opin¬ 
ions  about  the  future  trends.  It 
might  be  worth  while  for  the  reader 
to  read  this  first  before  plunging 
into  the  details  of  the  other  papers. 

Mr,  C.  R.  Strang  of  Douglas 
Aircraft  Co.,  Inc.  discussed  their 
experiences  in  the  use  of  electronic 
computers  in  the  past  and  present, 
and  future  expectations.  His  graphs 
of  their  needs  in  personnel,  floor 
space,  power,  and  cost  to  man  these 
machines  are  powerful  proof  of 
the  fact  that  these  machines  are 
here  to  stay — and  that  it  will  be 
necessary  in  the  future  to  make 
even  better  ones. — R,  C.  Douthitt, 
Computer  Research  Corp.,  Haw¬ 
thorne,  Calif. 
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Photoconductivity  in  the 
Elements 

By  T.  S.  Moss.  Academic  Press  Inc., 
New  York,  and  Butterworths  Scien¬ 
tific  Publications,  London,  1952,  263 
pages,  $7.00. 

Physics,  like  any  other  human 
endeavor,  has  its  fashions.  Twenty 
or  thirty  years  ago,  no  physics 
laboratory  aspiring  to  be  called 
modern  could  afford  to  be  without 
active  research  in  spectroscopy. 
Today’s  “fashions”  include  nuclear 
physics  first,  with  solid-state  phys¬ 
ics  a  dose  second. 

A  book  on  photoconductivity 
covers  an  important  branch  of 
solid-state  physics  and,  surprisingly 
enough,  not  a  new  branch  either. 
In  the  eighty  years  since  the  dis- 
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ACCURACY 


FEATURES 


Chack,  say  asaibar  af  frassaaclai.  Slaislalai 
VHF  traaiiHaf,  lac  acacha  cacaiaac  allfoaiaal. 
Walsh,  tt.S  lb>..  It-  aUa,  yrlca  Sllt.RR. 
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Use  WEST  -  CAP 
miniature  CAPACITORS 

to  meet  exacting 
requirements 


Hermetically 
sealed  in  metal  case 

Check  these  importesst  features: 

•  retitiv*  hermetic  teal!n9 

•  Small  physical  size 

•  Tab  or  ext.  foil  construction 

•  Grounded  or  insulated  sections 

•  Designed  and  built  to  meet  most 
exacting  requirements  for: 

1.  Mechanical  3.  Temperature 

2.  Electrical  4.  Humidity 

Send  for  complete  catalog  and 

specifications 
SAN  FERNANDO 

ELECTRIC  MFS.  CO. 
Bex  9S2 

12900  Feetliill  BM.,  Sen  Ftmendo,  Cellf. 
Phont  EMplrt  1>86B1 
Ogiers:  WASHINGTON.  D.C.. 
CHICAGO.  DETROIT,  N.  Y. 


TEMPER-SAVING  TIP 


Use  This  "Borrow"- Proof 

XCELITE 

Nut  Driver  Set 

teUlnc  you  Um  aiu  J  1  * 

laetAntly.  Deep  loek-  ^  O  tj  i]  (j  tl  C  I 

tU  handle  two  nuts.  ^ 

Plosion -formed  for  Np.  127  Stf 

food  crip  without 

Blip!  In  lockable  wall  bolder,  only  17.85. 

Or  buy  XCELITE  nut  drlTcrs  separately— ^ubby 
to  6  shanks,  for  all  nut  sImb. 

The  handled  tools  In  your  slx^l 
See  your  XCPXITE  DEIALER  TODAY! 

XCELITE  Inc. 

trermtrty  Park  Mrtalwarr  Ce.,  Im.) 

OMt.  C 

Orthare  Park.  N.  V. 


LOOK  TO  GTlTijJ 


U.  e.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

ic  ALL  ORDERS  DELieED  PROMPTLY  ig 

Manufacturers  of 

Highest  Quality  Connectors 

• 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 

Phone  Arlington  4640 


PRODUCTS  ARE  BETTER* 


For  HEAVY  DUTY  HIGH  VOLTAGE 


YES  .  .  .  WE  BUILD  BETTER  EQUIPMENT 
BASED  ON  MANY  YEARS  OF  EXPERIENCE 

*While  this  word  has  been  overworked  in  many  in¬ 
stances,  we  will  be  pleased  to  demonstrate  the  extras 
built  into  our  transformers  to  moke  them  better. 

^  NEW  UNITIZED  RECTIFIERS  ^  ^ 

For  high  vohoge  D.C.  sources . . .  lower 
initial  cost . . .  minimum  upkeep  . . .  con¬ 
venient  —  ready  to  connect  to  AC.  line 
and  D.C.  load  . . .  compact  —  requires 
minimum  floor  space. 

AIR  ...  OIL  ..  .  ASKAREL 

Flat*  Tronafornwr*  .  Filam«nt  TronifornMrt .  Fihvr 
Rvoctora  .  AAodulatlon  Tronaformarx  .  Diatributien 
Tionafornaara  .  Fula*  Tranaformara  .  Ttating  Trona- 
UR/.  tormara  .  Frocipitation  Tranaformara  .  General  Fur- ,  Aakorel  Immeraed 
34  KW  17,000  V.D.C.  pea*  Tronalofinera .  Hl-Voltag*  Tronaformera.  Filter  Beoctor 

»  30,000  Voh  Teat 

WRITE  FOR  DnAILED  INFORMATION  .  meets  stanoarts  OF  aiee  nema 


A  NAME  SYNONYMOUS  WITH  EXPERIENCE 

MACNATRAN  INCORPORATBD 

transformers  and  ElECTRlCAl  EQUIFMENT 
avAifia  eaaaicx,  i*.,  paiateaMr 
24A  SCHUVIII  AVI..  KIABNY.  NEW  JIISIV 
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Affiliated  with  Minnesota  Rubber  &  Casket  Co. 
OfFiCfi  PRINCIPAL  CITIES 


CORNISH  WIRE  CO 

50  Church  St.  New  York  7 


covery  of  photoconductivity  there 
have  been  several  periods  of  in< 
tense  activity  in  the  field.  We  could 
say  that  the  subject  has  gone 
through  several  periods  of  being 
“fashionable”  and  that  at  present 
we  are  in  the  middle  of  another 
revival. 

What  distinguishes  a  physical 
research  subject  from,  let  us  say, 
hoop  skirts,  is  that  the  changes 
from  one  revival  to  another  are 
very  profound.  In  that  sense  alone 
are  we  dealing  with  a  new  subject, 
and  a  modern  presentation,  repre¬ 
senting  new  viewpoints  and  new 
information,  becomes  more  than 
necessary.  Indeed,  the  last  special¬ 
ized  book  partially  covering  this 
field  is,  to  this  reviewer’s  knowl¬ 
edge,  more  than  20  years  old,  and 
the  number  of  scientific  publica¬ 
tions  which  appeared  since  then 
make  the  earlier  book  completely 
obsolete. 

Without  a  doubt  the  publication 
of  a  new  book  on  this  subject  is 
very  timely  and  definitely  overdue. 
In  that  sense  the  book  written  by 
Dr.  Moss,  an  expansion  of  his 
doctorate  thesis,  fills  a  very  acute 
need.  However,  there  is  a  slight 
reservation  in  the  preceding  state¬ 
ment  because  it  is  this  reviewer’s 
wish  to  see  the  subject  covered  a 
little  more  thoroughly.  Several 
restrictions  present  themselves. 
The  first  is  indicated  in  the  title. 

I  It  deals  with  photoconductive  ele¬ 
ments  and  excludes  all  compounds. 

;  From  the  point  of  view  of  pure 
!  physics,  a  study  of  the  chemical 
I  elements  may  offer  the  possibility 
!  of  sticking  to  fundamentals  and 
I  may  permit  greater  simplicity  in 
I  the  treatment.  In  view,  however, 

'  of  the  greater  practical  importance 
I  of  photoconductive  compounds,  we 
'  will  still  have  to  wait  for  an  author¬ 
itative  and  more  embracing  treat- 
i  ment  of  the  subject. 

A  second  restriction  is  the  some- 
!  what  summary  treatment  of  the 
I  theoretical  aspects.  The  book  is 
j  divided  in  two  parts — Part  I :  The- 


Specify  Injection  Molded 

SILICONE  RUBBER 


Designers  of  original  equipment  now  specify  silicone  rub¬ 
ber  parts  if  they  must  imdergo  extreme  temperature  changes 
or  if  they  require  constant  dielectric  properties.  Insulators, 
bushings,  grommets  and  other  small  units  are  in  continu¬ 
ous  mass-production  in  our  plants.  Prompt  quotations  on 
receipt  of  your  sample  or  blueprint. 

MINNESOTA  SILICONE  RUBBER  CO. 

/  S724  WMt  MHi  SlrM»  •  MINNfAPOUS  U,  MtiNNfSOTA 


CUSTOM 


RUBBER..  PLASTIC 
NEOPRENE... 
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NEW  BOOKS  (continued) 

the  result  is  that  the  theory  is 
condensed  to  a  def^ree  where  ex¬ 
tensive  study  of  other  books  is 
needed  for  enjoying  the  contents  of 
the  present  one.  This  review  must 
compliment  Dr.  Moss  on  the  thor¬ 
oughness  of  his  list  of  references. 

Many  readers  will  profit  greatly 
from  this  lucid  presentation  of  a 
very  timely  topic,  especially  from 
the  experimental  section.  Others 
will  find  something  lacking.  The 
author  very  obviously  has  complete 
mastery  of  his  subject  and  suc¬ 
ceeded  in  giving  a  really  fine  intro¬ 
duction  into  the  photoconductivity 
of  the  elements.  Let  us  hope  he 
will  soon  follow  up  with  a  treatment 
of  the  compounds.  The  publishers 
and  printers  have  to  be  commended, 
I  too,  for  an  excellent  job. — L.  Mar- 
!  TON,  National  Bureau  of  Standards. 


WANT  THE  BEST 
IN  CAPACITORS? 


SENSING 


Many.  moBy  aolobU  odToacM  ia  th* 
m  oi  capacitor  daoiqa  oad  maaufacturo 
hoTO  baoa  mado  by  tho  ILUIfOIS  CON- 
DEKSEB  COMPANY.  Aa  oa  oxoaiplo, 
ILLINOIS  CONDENSER  COMPANY  bos 
rocoatly  booa  awarded  a  potoat  oa  thoir 
uaiqoo  oad  oxcIusiTO  moldod  copoeilor 
coaatruetioa  ou  ioaturod  ia  tho  UMP 
typo*. 

For  abaoat  two  docadoa,  ILLINOIS 
CONDENSER  COMPANY  ho*  booa  build- 
inq  quality  capacitor*  oad  roqulor  uaora 
iacludo  aioot  aU  of  tho  lorqoat  moauiac- 
turor*  of  TV  oad  radio  aota.  Thoir  aomo* 
morally  compoao  tho  "bluo  book"  oi 
oloctroaica. 

To  moot  tho  otror  iacrooaiaq  domaad 
for  ILLINOIS  oloctrolytic  capacitor*, 
nxmoiS  CONDENSER  COMPANY  ha* 
buUt  BOW  plaat*  aad  qroatly  lacr*a**d 
productioa.  Why  doa't  you,  too,  dUcoror 
why  ILLINOIS  copocitor*  or*  "firat 
cholco"  oi  ao  Biaay! 

Writ»  For  Caialoq! 
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Direct  Current  Machines 
for  Control  Systems 

Arnold  Tustin,  Electrical  Engineer¬ 
ing  Department,  Birmingham  Uni¬ 
versity.  The  \tacmiUan  Co.,  New 
York,  1952,  306  pages,  $10. 

Special  direct-current  machines 
have  been  developed  for  use  in  con¬ 
trol  systems.  With  the  growing  use 
of  such  machines  it  is  natural  that 
a  special  text  should  be  written 
about  them.  On  the  other  hand,  we 
see  a  subject — d-c  machines — that 
was  once  considered  a  beginning 
course  for  engineers,  emerging  now 
as  an  advanced  course. 

Topics  common  to  a  beginning 
course  on  d-c  machines,  such  as 
static  characteristics  and  winding 
inductance,  are  presented.  The 
unique  contribution  of  the  book  is, 
however,  the  extension  of  these 
topics  to  such  details  as  dynamic 
characteristics  and  the  effect  of 
inductance  on  time  constant.  The 
material  is  develofied  as  a  founda¬ 
tion  for  machine  design  and  serves 
also  to  give  the  user  of  such  ma¬ 
chines  an  appreciation  of  the  char¬ 
acteristics  he  can  reasonably  expect 
from  them.  The  development  of 
input-output  transfer  functions  and 
response- vector  loci  for  basic  com¬ 
binations  of  control  generators  is 
especially  helpful  in  analysing  the 
charactertistics  to  be  expected  from 
servos  that  include  rotating  power 
amplifiers. 

Properties  of  specialized  ma¬ 
chines  are  described  in  the  same 


SERVOSCOPE 


for  tLtCTRONtC 
i  INDUSTRIBS 


servoboard 


COHTROL 


bolometers 


thermistor 
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(AdvtftiMiMiit) 


NONINDICATING 

METER-RELAY 


1%  accuracy  —  OJ 
mlcroampar*  Miui- 
watts 

load  conloct  rotliiq. 
Thoso  ars  soms 

Ihs  isaturss  you 
in  o  nonindicatlBg 
motor-roloy  llko 
on*  in  tho  photo.  It 
is  o  moTinq  coil  rslay  and  H  will  do  things 
you  nsTsr  sxpoctsd  without  vocuum  tubos. 


EIMAC  FINGER  STOCK 
Now  avallablol 


Silver-plated,  spring  alloy,  pre-formed 
finger  stock  especially  suited  for  elec¬ 
trical  "weather-stripping"  for  TVI* 
proofing  cabinet  access  doors,  etc.  Also 
ideal  for  making  coaxially  constructed 
tube  connections  and  many  other  uses. 
Available  in  17/32",  31/32",  and 
1%"  widths. 


Accuracy 

Foctory  adiustmsnt  is  within  2%  oi  tho  spoci- 
flod  currsnt  or  vollag*  lor  most  units.  It  can 
bo  adlustod  at  installation  to  bottor  than  1%. 
In  foct.  on#  customor  (nomo  on  roquosi)  ro- 
ports  VSi%  on  a  bottory  chargor  shutoff. 


Sensitivity 

Any  sotting  botwoon  0.2  microomporos  ond 
SO  amporoB.  or  from  .05  milliTolls  to  500  volts 
can  bo  iumishod.  Highor  rangos  can  bo 
mado  with  oxtomol  multlpliors.  Tho  sons!- 
tivlty  is  adiustablo  at  installation  ovor  a  wido 
rongo  to  moot  spocific  noeds. 


e  Write  for  new  Eimac  Catalogue 
Summary  showing  Eimac  tubes 
and  other  accessories. 


Contacts 

SJ»3.T.  or  SJ»J>.T. 

in  soToral  ratings.  !  ~~  I 

_  I  JcwiKn  L 

Normal  contacts  ^1  '•  |]  i  ,> 
hovo  ratings  up  to  ,  ^1  J  1*~^  *'  ! 

100  DC  milliamporos  j 

»  t  -  ^-.r  I 

for  "mako"  only.  - 

Hoary  duly  contacts  mtw  ^  "*  •** 

aro  ratod  1  omporo 

at  115  V.  AC  or  32  V.  DC  lor  "mako”  or 
"brook."  Tho  diagram  shows  tho  intomal 
arrangomont  ond  auxiliory  oguipmont 
noodod  lor  tho  hoovy  duty  conlocis. 


IF  ELECTRONIC  PROCUREMENT 
PROBLEMS  PLAGUE  YOU 

7W£  SOLUTtONt 


This  comprehensive  Buyers  Guide  ond  Personnel 
Directory  contoins  500  poces  of  dots  on  the  firms 
and  men  comprisiitg  the  distribution  chain  for 
electronic  parts  and  equipment.  A  storehouse  of 
information  on  manufacturers,  reoresentativca 
*tid  distributors,  here  is  what  this  fuide  places  at 
your  finger  tips  for  daily  reference. 

Nammt  of  843  suppliers  of  electronic  parts  and  equipment. 
Included  are  266  firms  who  give  sales  managers  name,  products  offered  and 
names  and  addresses  of  their  sales  agents. 

The  remaining  377  firms  give  name,  address  and  sales  managers  name. 
Exactly  26S  separate  classifications  of  products  'sold  through  electronic  parts 
and  equipment  distributors. 

Namei>  ot  491  manufacturers  agents  shown  geographically  and  alphabetically, 
giving  address,  lines  handled  and  territory  covered. 

Roster  ot  1345  accredited  electronic  parts  and  equipment  distributors  arranged 
by  state  and  city.  Each  listing  shows  a  number  of  sales  personnel,  tradiitg  area 
and  classifies  type  of  equipment  handled. 

Cost  of  this  comprehensive  volume  is  only  $4.50  post  paid.  The  supply  is 
limited.  To  get  a  copy  you  will  have  to  act  soon. 

Sand  yowr  order  mad  chack  tat 

WIHn  WHO  IN  aEaROMC  MCTMBmON,  ^VIIANO  14.  O. 


Dasign  variations  allow  for  a  ronga  of  ra- 
sponsa  lima  from  1  mllllsacond  to  10  saconds 
on  most  sansltivltiaa. 


Case  Style 

Tha  claar  plastic  cosa  shown  is  in  produc¬ 
tion.  It  is  approsimataly  2Vk"  cuba.  includ¬ 
ing  tarminols.  This  raloy  is  adoptabla  to 
olhar  mountings,  including  harmatically 
saalad  plug-in  cans. 


Shock  &  Vibration 

Samplas  hova  withstood  roll  and  pitch  lasts 
raquirad  for  shipboard  usa.  Inlaraal  shock 
mounting  might  ba  usad  to  moka  it  stand 
most  shock  and  vibratioa  lasts.  For  furthar 
spacificotions,  writa  or  call  Bradlay  Thomp¬ 
son  at  Assambly  Products.  Inc.,  Chagrin 
Falls  11.  Ohio;  phono  CH  7.7374. 
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FOR  MEASUREMENT  of  VOITS  •  AMPS  •  WATTS 


FOR  POWER  oiW  loss  MEASUREMENTS  > 
in  Cablet  •  in  Iron  Caret  *  in  Trantformert  — 
Capper,  Care  and  Impedoncet  *  in  Clottot  A,  R,  C 
Amplifier  Inpalt  cmd  Oatpalt  *  at  Aircrtrft  Upper 
Rawer  FreqaeiKiet  •  in  Underwater  Sound  Equip- 
aiant  •  in  laud  Speokert  *  in  Synchra,  Matar,  and 
General  Servo  Circuitry  •  in  Carrier  Current  Equip¬ 
ment  •  in  Complex  Wovefermt  *  in  Circuit  Anoly- 
tit,  batli  linear  and  Nan-linear  •  in  Sound  and 
Noito  Analytit  •  Theta  are  but  a  few  of  tha  nearly 
unlimited  opplicatient  of  tha  VAW  awtart. 

Our  fnpineert  will  be  happy  to  ditcutt  the  appfi- 
cotian  of  the  VAW  Meter  to  tolve  your  particular 
problem.  Write  Dept.  E-4.  literature  ovoilabla 
on  requott. 


JOHN  FLUKE  ENGINEERING  COMPANY 


(III  WEtT  NICKERSON  fiTREET,  SEATTLE  M,  WASHINGTON; 

A-  BURLINGAME  ASSOC..  New  Yark,  Batten,  Wath., 

Kepresentea  oy  .  ,  .  O.  &;  HUGH  MARSLANO,  Chietpa:  GERALD  B. 

MILLER  CO.,  HeHyweeR.  San  FraneitM,  Albu- 
auareue,  Seattle:  M.  P.  ODELL,  Cltvtland,  Dayton: 
EARL  LIPSCOMB  ASSOC.,  Oallat.  Hautttn; 
H.  M.  RICHARDSON  A  CO.,  MInntaaalit.  Mina. 
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NEW  BOOKS  “  (ctotinued) 

basic  manner,  including  the  Rosen¬ 
berg  generator,  the  Amplidyne,  the 
Metadyne  and  the  Magnicon.  These 
machines  are  placed  in  their  en¬ 
vironment  by  introductory  and 
concluding  chapters  on  the  basic 
features  of  control  and  feedback. 
A  chapter  on  torque  motors  and 
linear-stroke  motors  is  a  new  con¬ 
tribution  to  the  literature.  A  bibli¬ 
ography  guides  readers  to  more 
specialized  literature  on  the  sub¬ 
jects  treated  in  the  book. 

The  level  of  presentation  of  the 
book  assumes  an  under-class  com¬ 
mand  of  mathematics  and  a  ground¬ 
ing  in  the  basic  concepts  of 
electricity.  The  essential  points  are 
clearly  made  and  the  explanations 
presented  with  the  mature  com¬ 
mand  of  the  language  character¬ 
istic  of  many  British  books  and 
frequently  lacking  in  domestic 
technical  texts. — F.  H.  ROCKETT, 
Airborne  Instruments  Laboratory, 
Mineola,  New  York. 

Theory  of  Electric 
Polarisation 

By  C.  J.  F.  Bottcheh.  Elsevier  Press, 
402  Lovett  Blvd.,  Houston,  Texas, 
1952,  492  pages,  $10. 

It  is  easy,  from  reading  many  elec¬ 
tricity  and  magnetism  text-books,  to 
get  the  impression  that  the  well- 
known  Clausius-Mosotti  equation 


gives  a  rigorous  account  of  dielec¬ 
tric  properties  of  all  substances,  for 
its  shortcomings  and  the  many 
efforts  to  improve  it  are  seldom 
mentioned.  Actually,  the  problem 
is  an  extremely  complicated  one 
which  is  still  far  from  a  satisfactory 
solution;  the  dielectric  constant  of 
even  so  simple  a  substance  as  a 
sodium  chloride  crystal  has  never 
been  quantitatively  explained  by 
physical  theory.  The  problem  of  ac¬ 
counting  for  macroscopic  dielectric 
properties  of  a  material  in  terms  of 
molecular  properties  is  fundamen¬ 
tally  one  of  quantum  statistics,  and 
any  really  correct  treatment  must 
take  into  account  quantum  effects, 
such  as  overlapping  of  electronic 
wave  functions  of  adjacent 
molecules,  and  statistical  factors 
such  as  correlations  between  in- 


Wonl  iMrt  iRfornMtion?  Ust  p«st  cord  on  lq«t  pqg*. 
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Communications  Systems;* 
with  (^MuC9t$Uy€et  quality  * 

[  Proven  thru  the  daily  operation  of  thou* 
t  sands  ofCOMCO  rransmitters  and  receivers 
r  giving  reliable  service  under  all  operating 
'  conditions.  _ 


I  VHF.FM  MOBILE  PACKAGE 

^  A  COMPUTE  IMC  OE 

^  T1VO-WAT  MMO  CQWPMEIIT 

loVHF-FM  mobile  and  base  stations 
ro  Remote  control  equipment  &  relay  stations 
foVHF-FM  two-way  aircraft  equipment 
r*  Aeronautical  ground  station  equipment 
b  VHF-AM  mobile  unit  for  airport  vehicles 
WVHF  antennas  and  other  accessories 
'Far  OatMb  cantact  laar  aawaat  COMCO  Oaalar 


UNIFORMITY*  DEPENDABILITY*  SERVICE  *  ECONO... . 

S_ _ iw  SPECIAL  FASTENERS  i 

WESTFIELD  METAL' PRODUCTS 


it  M ATERIALS— Staal,  brass, 
stainltM  sttal,  bronia  and 


aluminum. 


CAPACITY— From  3/16"  box 
aqon  to  and  iaciudinf  1-1/16 
baxa9a«  acrou  flats,  frooi 
1/16"  thick  to  ond  includinf 


^  thick. 


ir  THREAD  SIZES— From  #2  op 
to  and  including  Th"  diomators, 
any  pitchas  dasirtd. 


cOMivnj‘''<-''TiONS  coMi-ANV' 


Wrtfe  to  Dept.  A 
for  NEW 
ILLUSTRATIVE 
POLDER 


WESTFIELD  METAL  PRODUCTS  CO  INC 


WtSTFIElD  MASS 


BREW 

DELAY  LINES 


Flexible  type 
delay  from  .1  to  2  usee. 

Here  at  Brew,  complete  design 
and  manufacturing  facilities  .  .  . 
pius  reai  cooperation  .  .  .  gives 
you  the  flexible  delay  lines  you 
want  .  .  .  delivered  on  schedule. 

SPECIFICATIONS:  To  military 
specifications.  Delay  .1  to  2  usee. 
Tol.  ±  .0)  usee.  Z  1200  ohms 
±15%.  Hermetically  sealed,  non¬ 
nutrient  construction.  Available 


BREW 


c 


RICHARD  D.  BREW 

and  Company,  Inc. 

106  Concord  Avc.,  Belmont  78,  Mass. 


PRESSES 


AIR  OR  SPRING  RETURN 
Completely  Flexible 

AIR-MITE  now  Bupplias  solid  stool  opright  columns 
in  any  longths  roguirod  to  givo  you  thoso  impor¬ 
tant  floxibility  footuros: 


Normal  ram  clooronca  of  0"  to  6"  moy  bo  in- 
croosod  to  any  clooranco  roguirod  for  spociol 
application. 


2Supplamantary  or  roplocamant  cylinders  with  any 
ram  stroke  reguirod  ore  available  for  guick,  easy 
mounting  on  same  brockets. 

3  Rapid  socket  wrench  adjustment  cylinder  bracket 
swivels  for  perfect  alignment  with  work. 

Presses  are  available  in  Vk,  Vi,  Vi  and  1  ton  capaci¬ 
ties — for  staking,  riveting,  marking,  punching  and 
similar  operations. 

Write  for  complete  catalog  of  Air- Arbor  Presses  and 
single  and  double  acting  Air  Cylinders. 


AIR-MITE 

441 7-B  West  Carroll  Ave., 
Chicago  24,  III. 
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NEW  BOOKS 


(continued) 


'ones. 


M.  C.  JONES 


STAR  low-loss  STEATITE  has 
proved  an  ideal  insulation  for 
electronic  applications.  It  is  a 
strong,  dense  material  with  ex¬ 
cellent  d.electric  and  mechanical 
strength. 


Every  STAR  STEATITE  part  is 
engineered  for  your  specific  job 
and  precision  made  to  meet  de¬ 
mands  for  dimensional  accuracy. 
And  STAR'S  focilities  for  volume 
output  assure  you  a  steady  flow 
of  material  to  maintain  your  pro¬ 
duction  schedules. 


Trenton  9.  N.  J. 


R.  F.  WATTMETER  ME-82|U 

Model  MM-625  Series  50  to  more  than  1000  MCS. 


Thin  nerini  oi  initnunnntn  won  dnnigned 
to  mnaiurn  RF  power  up  to  400  watts,  and 
serre  os  an  excellent  dummy  antenna  load 
over  the  trequency  range  SO  to  more  ban 
1000  MCS  in  52  ohm  coaxial  line  cireuits. 

Some  oi  the  outstanding  features  are: 

1.  Directional  coupler  pick-up  probe 
which  eliminates  high  frequency  reso¬ 
nant  responses  and  errors  due  to  slight 
deviations  in  the  ioad  impedance. 

2.  Rugged  construction  for  Held  ond 
laboratory  use. 

3.  Hermetically  sealed  and  ruggedised 
indicating  instrument  in  accordance 
with  specifications  MlL-M-10304. 

4.  Two  spare  crystal  rectifier  suplied 
with  each  instrument. 

5.  Modei  MM42S  has  recently  been  as- 
simed  the  Armed  Forces  nomenclature 


^  SPECIFICATIONS 

Impedance  52  Ohms 

Frequency  Range  50  to  over 


Maximum  VSWR 
RF  Power  Scale 
Model  MM-625 
Model  MM-626 
Model  MM-627 
Accuracy 
RF  Connector 


120  watts 
40  watts 
400  watts 
:t5%  of  full  Kale 


Size 

Weight 


I  stantaneous  orientations  of  neigh- 
I  boring  molecules  as  they  carry  out 
i  their  more  or  less  random  thermal 
I  motions.  However,  there  is  a  large 
i  body  of  “classical”  literature  deal¬ 
ing  with  a  drastically  simplified 
model  in  which  the  behavior  of  an 
assembly  of  classical  polarizable 
,  objects  is  sought,  with  or  without 
consideration  of  some  of  the  statis¬ 
tical  factors.  This  is  the  work 
of  many  investigators,  prominent 
among  whom  are  Onsager,  Kirk¬ 
wood,  and  Frohlich,  and  it  has  not 
been  collected  into  a  coherent  and 
easily  digested  form  until  now. 

Bottcher’s  book  is  truly  an  intro¬ 
duction  to  the  subject,  for  roughly 
the  first  quarter  of  the  book  is 
'  devoted  to  a  careful  exposition  of 
the  electromagnetic  theory  start¬ 
ing  with  elementary  considerations 
and  leading  up  to  solutions  of 
various  boundary-value  problems 
j  concerned  with  dipoles  and  multi- 
:  poles,  and  thermodynamic  treat- 
:  ments,  which  are  useful  for  later 
1  applications.  Most  physicists  would 
probably  prefer  to  see  this  part  of 
!  the  book  condensed  rather  drasti- 
!  cally,  since  it  takes  so  long  to  get 
■  to  the  real  subject,  but  to  a  much 
I  larger  group  of  readers  this  feature 
j  will  be  greatly  appreciated.  It 
makes  the  book  quite  suitable,  for 
i  example,  as  a  textbook  for  a  course 
in  physical  chemistry  or  as  a  source 
of  background  for  an  electrical 
engineer  who  wishes  to  understand 
more  about  dielectrics  than  is  pro¬ 
vided  by  the  tables  in  handbooks.  In 
this  connection  the  last  two  chap¬ 
ters,  dealing  with  loss  and  relaxa¬ 
tion  in  dielectrics  and  polarization 
of  solids,  including  ferroelectricity, 
should  be  very  helpful  in  giving  at 
least  a  partial  understanding  of 
variation  of  dielectric  properties 
from  zero  frequency  up  through 
the  microwave  region. 

The  middle  part  of  the  book  is 
devoted  to  exposition  of  the 
“classical”  theoretical  work  and  to 
the  problem,  of  great  interest  to 
chemists,  of  determination  of  dipole 
moments  of  various  molecules  from 
dielectric  measurements.  If  a  very 
general  (and  therefore  not  com¬ 
pletely  accurate)  characterization 
of  this  theoretical  work  were  to  be 
made,  one  might  say  that  the  basic 
;  point  of  view  remains  that  of 
Clausius-Mosotti  in  which  the 
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ENGRAVING  *  PROFILING 


All  too  often,  farsighted  engineer¬ 
ing  ideas  and  aims  are  held  in 
check  by  everyday  job  require¬ 
ments.  Engineers  made  of  the 
right  "stuff"  hold  a  secret  yearn¬ 
ing  to  break  the  shackles  of  today 
—  to  think  in  terms  of  the  possi¬ 
bilities  of  tomorrow. 

Sylvania  thinks  that  way,  too  — 
has  thought  so  for  years.  As  a 
result,  Sylvania  encourages  its 
engineers  to  pioneer,  develop,  fol¬ 
low  through  on  their  ideas,  write 
and  speak  on  their  chosen  subject 
to  gain  professional  recognition. 

If  you  are  looking  for  a  stimulat¬ 
ing  challenge  that  will  last  a  life¬ 
time  —  investigate  the  splendid 
career  opportunities  with  fast¬ 
growing  Sylvania. 

S«nd  your  rorumo  to: 

JOHN  C.  WELD 
Suporvitor  of  Employmortt 
754  Rone  Streot,  Buffalo  7,  Now  Yprk 

DONALD  BRADLEY 
Por»onnol  Suporvitor 
70  Fofiyth  Stroot 
Boiton«  Mots. 


SYLVANIA 

ELECTRIC  PRODUCTS  INC. 

RADIO  AND  TELEVISION  DIVISION 
3S4  RANO  STREET 
•UFEAIO  7,  NEW  YORK 


for  heavy  production 


Withtho 


NEW  HERMES,  Inc 

13-19  University  Place,  New  York  3.  N.Y, 


Write  for  literature  describing: 

1.  Heavy  Duty  model  (as  illustrated)  —  Catalog  H  29 

2.  Portable  models  ~  Catalog  IM  29 


DOUBLE  BARREL  ADVERTISING 

A  AJvrtUtag  m*  mtm  —  t*  A*  •  cRiaUls  •erMNiiM 

I  y—  »>«d  til*  iiikU  •!  Mtm< 

4k*  ^  ^  Dtopley  A4vMiiite«  Rmrs  ymmt  r—i  Mat*  Uba 

(I  ^  e«Mt«  mU  k«U^  BtMliga. 

^  Diraet  Stall  aupplaii— W  raw  Dimtay  nirinfatag 

n  pte-p«faili  yaar  Maaaaga  riglit  la  taa  MacaUva  yaa 
wfltor^.tkaV^^w&kayaar  taBaaaaastaa 


HcGRAW-HILL 

DMCCT  MAIL  UtT  SERVICE 
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POSITIVE  ACTION  UNDE« 
AIL  CLIMATIC  CONDITIONS 


H  AYDON'  S 

fi. 

S^^P- 


HAYDON  SWITCH  CO. 

232  NORTH  ELM  ST.,  WATER8URY,  CONN 


notions  of  internal  field  and  local 
I>olarizability  are  the  central  things, 
and  that  one  tries  to  patch  up  these 
concepts  by  various  elaborations  in> 
tended  to  take  into  account  more  of 
the  actual  physical  situation.  How¬ 
ever,  few  of  these  attempts  lead  to 
any  impressive  improvement  in  the 
agreement  between  theory  and 
experiment  (except  that  of  Onsager, 
which  removes  the  “4i:/3  catas¬ 
trophe”),  or  to  an  appreciably 
deeper  understanding  of  physical 
processes  in  dielectrics.  Rigorously, 
one  would  have  to  adopt  from  the 
start  a  more  global  point  of  view 
and  recognize  that  in  condensed 
phases  the  internal  field  and  local 
polarizability  are  really  not  precise 
concepts  and  it  is  necessary  to  think 
in  other  terms.  The  catch  is,  of 
course,  that  the  resulting  theory  is 
so  complicated  that  little  progress 
has  yet  been  made  in  it. 

These  remarks  should  not  con¬ 
vey  too  great  a  feeling  of  pessi¬ 
mism  ;  for  all  its  shortcomings,  the 
existing  theory  is  close  enough  to 
the  truth  to  be  of  great  use  to 
scientists  in  many  fields,  and  it  will 
always  have  a  place  in  science,  be¬ 
cause  it  is  so  much  simpler  than 
any  rigorous  theory.  The  less  ambi¬ 
tious  an  undertaking  is,  the  more 
likely  it  is  to  be  successful,  and  it 
is  fortunate  that  the  author,  by 
restricting  his  attention  to  the 
“classical”  theory,  has  succeeded 
in  producing  a  comprehensive  but 
very  readable  account  of  one  phase 
of  the  theory  of  dielectrics. — E,  T. 
Jaynes,  Stanford  University 


tmMttt  H  taM. 

Her*  I*  Nm  (tary  •*  Mx 
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^  twIM: 

S  1.  SaialUtt  kafaxHcal* 
H  ly  (aalaa  twitch  aa 
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3.  Hlfh  caalact 

tur*  —  rtiitteni  la 
vibcaHaa 

4.  Achiatar  pin  baaS- 
a4  ia  taaclally  4a- 
«alaaa4  tilicaaa 

I  (lika  a  thack 


B  S.  Available  la  tingla 
B  aala.  4a«bla  Hiraw 
B  —  twa-circull  lypa 
B  ar  4aubla  Rala. 

■  4avbla  thraw. 

■  IDPOT  it  tiighlly 

■  lorgar.l 

■  4.  lalarchaagaabla 
I  aiaiaiHag-wIta  with 
I  caftata  alhtr  widt- 
f  ly  vtad  unttalad 

iwlicbat. 

7.  Saalad  caatirwcliaa 
attwat  yatiliva  apara- 
liaa  uadar  practically 
all  cliateHc  candiliant 
(fram — 70*7  ta+200°F) 


a  Variety 
of  Materials 

Accurotsly,  Easily,  Qukkty 
sifHh  a  DI’ACRO*  BENDER 


Canaally  lalaf 
Utad  ia  Aircraft 
Aggllcotiant 


taad  far  datcrIpNva  ballatia 


MISSILE 


Simple  and  complex  bends  can  be 
foiT^  and  duplicated  in  many  duc¬ 
tile  materials  with  a  versatile  Di-Acro 
Bender.  Bending  capacity  of  the  five 
hand  operated  models  ranges  from  lH" 
wire  to  I '  round  mild  steel  bar.  Many 
accessories  are  available  for  bending 
various  materials  and  shapes.  The  Di- 
Acro  Bender  can  be  delivered  com¬ 
pletely  tooled  for  most  forming  require¬ 
ments  in  solid  materials  and  tubing. 

•  ,  *^rone¥tKed  Die-eck-re 


THUMBNAIL  REVIEWS 


TV  Servicing  Short-Cuts.  By  Milton 
S.  Kiver.  Howard  W.  Sams  A  Co., 
Inc.,  Indianapolis,  Ind.,  1953.  97  pages, 
31.50.  This  book  gives  62  case  his¬ 
tories  describing  unusual  troubles  in 
tv  receivers  and  steps  taken  to  correct 
them.  It  will  give  the  active  service¬ 
man  direct  answers  to  a  large  number 
of  troubles  that  might  be  difficult  to 
pin  down,  and  in  addition,  it  provides 
a  series  of  stimulating  mental  exer¬ 
cises  that  should  help  any  serviceman 
approach  his  problems — of  any  type — 
more  intelligently.  The  5i  x  8i  inch 
paper-cover  book  is  a  handy  size  for 
carrying  in  a  suit-coat  pocket  for 
spare-time  reading. 

Final  Approach  and  Landing.  Pub¬ 
lished  by  the  Technical  Secretariat, 
International  Air  Transport  Associa¬ 
tion,  Montreal,  Canada,  SO  pages  x 
11  inch,  paper  cover.  A  condensed 


For  Field  Test  Positions  in 
NEW  MEXICO 

"The  Land  of  Enchantment" 

ON 

Guidance  Flight  Testing 

Servomechanisms 
Telemetering  Test  Equipment 
Airborne  Electronics  Equipment 
IDEAL  WORKING  CONDITIONS 

WRITE  t  FIELD  TEST  DIRECTOR 
R.  O.  tOX  391 

HOLLOMAN  AIR  DEVELOPMENT  CENTER 
NEW  MEXICO 


A  universal  hydraulically  operated  bend¬ 
ing  machine  that  is  equally  as  flexible  as 
hand  operated  machine.  Di-Acro  Hydra- 
Power  Benders  are  especially  designed 
for  those  long  runs  and  heavy  bending 
operations  which  are  impractical  for 
manually  operated  equipment. 

WANT  RIORE  INFORMATION? 

tnaS  hr  Nnw  li  Aags  CaMag 

Gives  compteic  details  on 
hand  and  power  operated  Di- 
Aero  Benders,  Brakes, 
Nolchers,  Punch  Presses,  Rod 
XraaSefi  af  Parters,  Rollers  and  Shears. 
TH-tiSt  Sand  for  your  copy  today— 
OUPUCATINO"  there’s  no  obiigatk^ 


Want  nMra  Infarnwtion?  Usi  past  card  an  lest  gage. 
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let  WILLIAMS 

help  you  apply 


to  the  manufacture 
of  your 


■■  ONE  PIECE  ELECTRO  PLATED 

H  TYPES  FOR  EXTREME  ACCURACY 


COLORS  &  PIGMENTS 


C.  K.  WILLIAMS  &  CO. 

Eatton,  Pa.  •  last  St,  Louit,  III. 
Emaryvilla,  Col. 


Wa  mak*  Trontiormart,  Spot  and  Wire  Butt 
Waldara,  Wir*  Cuttinq  Machina*  and  SOO  other 
itams,  inditpansobla  in  your  production.  Eislar 
Enqinoar*  aro  constantly  davalopinq  Now 
Equipment.  li  you  prefer  your  own  deeiqne. 
let  ue  build  them  for  you.  Write  to  Charles 
Eisler  who  has  senred  The  Industry  oyer  33 
years. 

Dr.  Charles  Eisler,  Pregident 


You’ll  be  well  repaid  by  getting 
the  facts  on  a  special  group  of 
Pure  Ferric  Oxidc»,  developed 
by  Williams  especially  for  use 
in  the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99'/f  FejOs.  They 
contain  a  minimum  of  impuri¬ 
ties.  They  are  available  in  a 
broad  range  of  particle  sizes  and 
shapes.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  that’s  "just 
right’’  for  your  requirements. 
The  proper  application  of  Ferric 
Oxides  to  the  manufacture  of 
Ferrites  is  our  specialty. 

Tell  us  your  requirements  .  .  . 
we’ll  glEidly  send  samples  for 
test.  Chances  are  good  that  our 
Ferric  Oxide  "Know  How”  can 
save  you  considerable  time  and 
money.  Address  Dept.  25,  C.  K. 
Williams  &  Co.,  Easton,  Pa. 


751  South  13th  St.,  Newark  3,  N.  J. 

Near  Avon  Avonue 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAILABLE 
AT  low  COST 


Auemblto*  of  thoM  typei  can  be  nippHad  at  low  coaC 
Quality  u  the  htchcat  m  the  indoalry.  Dhnoniiaaal 
accuracy  and  other  charactemtica  are  ascalleat  and 
thoM  units  are  hi(hly  recommended  for  instruments 
such  as  synchros 


Wherever  extrema  dimansional  proasioa,  acc» 
rate  concentricity,  and  high  dialsctric  quaHdes  are 
required  the  electro.depotitiaa  method  is  rocom* 
mended  ,  , ,  the  production  of  which  is  liesnsad 
under  on  exclusive  arrangement  with  the  Electro 
Tec  Corporation.  This  well-known  process  is  moat 
satisfactory  for  miniatures  and  sub-miniaturoa 
down  to  .033'  diameters. 

ULTRA  modern,  COST  REDUCING,  NEW  PRODUC¬ 
TION  PACIIITIES— Tke  lost  word  In  ptasi,  oavip- 
inaet  end  ifcllled  partessol  are  arevpad  kero  lo 
I  ^  provide  iosi  delivery  ol 


CALL.  WRITE  OR  WIRE  TODAY  POR 
QUOTATIONS  ON  YOUR  REQUIREMENTS 
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NEW  lOOKS 


record  of  discussions  of  factors  affect¬ 
ing  final  approach  and  landing  of  air¬ 
craft  at  Fifth  lATA  Technical  Confer¬ 
ence  at  Copenhagen  in  May,  1952. 
Included  are  discussions  of  electronic 
aids  from  standjoint  of  existing  equip¬ 
ment  and  possible  future  develop¬ 
ments.  General  coverage  of  pertinent 
aircraft  performance  is  presented, 
along  with  allied  factors,  such  as  other 
instrumentation,  visual  aids,  meteor¬ 
ological  requirements,  accuracy,  re¬ 
liability  and  a  section  describing  re¬ 
sults  of  tests  of  different  systems 
under  various  conditions. 


FUNGUS-PROOF 

ny  LACING  CORD  ond 
un  FLAT  BRAIDED  TAPE 


Mtits  Army,  Navy  and  Civilian  'specs' 


This  sensational  new  development  has 
proved  to  be  a  boon  to  electronic 
equipment.  The  special  synthetic  resin 
coating  on  Heminway  &  Bartlett’s 
Nylon  Lacing  Cord  and  Flat  Braided 
Tape  resists  the  growth  of  mold  and 
micro-organisms  —  factors  most  often 
responsible  for  the  deterioration  of 
linen  and  cotton  lacing  cords  and  tapes. 
They  have  high  abrasion  resistance 
and  low  moisture  absorption.  The 
finish  has  the  desirable  malleability  of 
wax  and  is  non-toxic  to  humans. 

We’ll  be  glad  to  send  you  full 
information  and  samples.  Why  not 
write  us  today. 


UHF  Converters.  Published  by 
Howard  W.  Sams  &  Co.,  Inc.,  Indi¬ 
anapolis,  Ind.,  1953,  42  pages,  8i  x  11 
inch,  paper  cover,  $1.00.  With  uhf 
television  spreading  across  the  coun¬ 
try,  this  book  promises  to  be  a  useful 
addition  to  the  serviceman’s  library. 
Included  are  detailed  descriptions  of 
virtually  all  commercially-available 
tuners  designed  to  be  attached  to  vhf 
sets  for  receiving  the  new  bands.  Com¬ 
plete  circuits  and  excellent  detailed 
photographs  give  all  information 
necessary  to  understand  operation  and 
maintenance. 


Principles  of  Alternating  Current 
Machinery,  4th  Edition.  By  Ralph  R. 
I,awrence  and  Henry  E.  Richards. 
McGraw-Hill  Book  Co.,  1963,  622 
pages,  $7.60.  A  text  for  senior  stu¬ 
dents,  strongly  analytical  in  treat¬ 
ment,  dealing  with  generators,  motors, 
converters  and  rectifiers.  Brought  up 
-to  date  by  rather  thorough  revision. 


The  Heminway  g  Bartlalt  Mfg.  Co.,  SOO  Fifth  Avenue, 
New  York  36,  Sales  Offices:  Chicago,  Boston,  St.  Louis, 
Philadelphia,  Cincinnati,  San  Francisco,  Charlotte,  N.C., 
Gloversville,  N.  Y. 


Consulting  Services.  14th  Edition. 
Association  of  Consulting  Chemists 
and  Chemical  Engineers.  Inc.,  50  East 
41  St.,  New  York.  N.  Y.,  140  pages, 
8i  X  11,  $1.00,  1963.  A  listing  of  over 
100  consultants  and  laboratories  work¬ 
ing  in  the  field  of  chemical  engineer¬ 
ing.  A  number  indicate  they  are 
experienced  in  electronics. 


TV  Test  Instruments.  By  Milton  S. 
Kiver.  Howard  W.  Sams  &  Co.,  Inc. 
Indiananolis,  Ind.,  1953,  147  pages,  85 
X  11  inch,  paper  cover,  $3.00.  Success¬ 
ful  servicing,  according  to  present-day 
standards,  is  dependent  to  a  large  ex¬ 
tent  on  the  equipment  available  to  the 
serviceman  and  his  ability  to  use  it. 
This  book  tells  how  to  use  virtually 
all  test  instruments  usually  employer! 
in  tv  receiver  repair.  Included  are  sec¬ 
tions  on  vtvm’s,  a-m  signal  generators, 
sweep  signal  generators,  oscilloscopes, 
tv  and  f-m  alignment  instruments 
and  special  instruments.  Commer¬ 
cial  instruments  are  used  as  ex¬ 
amples,  thus  giving  the  book  a  highly 
practical  value.  The  book  should  also 
be  extremely  valuable  to  a  service¬ 
man  just  getting  started  in  business 
and  faced  with  the  problem  of  deciding 
what  equipment  he  should  buy. 


(r*<)u«ncv 

•  Matchtd  tarminationi  lor  wav*- 
guidai  or  coaiial  linai 

•  Raiistiva  powar  pickup  loopt 

•  RF  padi  or  attanuatoit 

•  Dummy  loadi 

•  Tamparatura  maaiiiramanli 

•  Imp^anca  matching 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies, 
POWER  CAPACITY  of  '/a  watt  pro¬ 
vides  high  power  handling  ability. 

PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPICIFICATIONS 

Raiiitanca;  SO  ohmi  itandard,  othav 
valuai  on  raquatt. 

Tolaranca;  5%  or  10% 

Wattaaa?  '/a  watt  continuous  duty 

at  25*C 

Sita;  1/14  inch  diam.  a  3/14  inch  Iona 
Tarminali;  Tinnad  tactions  1/14  incK 
long 

Film  langth:  Typa  R-043  —  1/14  inch 
Type  R  093  —  3/32  inch 
Tamparatura  Coafliciant; 

approa.  p.OOlt  ohmt/ohm/*C. 
Fowar  Sansitivity:  Approa.  10  ohms/ 
watt 


Pulse  Techniques.  By  Sidney  Mosko- 
witz  and  Jeseph  Racker.  Prentice- 
Hall,  Inc,  New  York,  N.  Y.,  1953,  300 
pages,  $6.65.  Partial  contents:  pulse 
generation,  linear  pulse  amplifiers, 
pulse  measurement,  pulse  shaping  and 
clamp  circuits,  design  of  pulse  net¬ 
work,  pulse  communication  systems, 
and  response  of  linear  networks. 
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“INDUSTRIAL” 

for 

ELECTRONIC 

COMPONENTS 

PrtcMon  •ii9lii«*r«4  •••ctroiilc  MiiiMMnH 
Mid  cemiactlny  d«vicM  for  all  yoor  noodt. 


LAMINATED  TUIE  SOCKETS 

TERMINAL  STRIPS 

WIRED  ASSEMBLIES 

METAL  or  BAKELITE  STAMPINGS 

TERMINAL  BOARD  ASSEMBLIES 

SCREW  MACHINE  PARTS 

- NEW  ITEMS - 

TUNER  STRIPS,  SOCKETS 
and  BRACKETS  for  UHF 

P*^..*?**"****  »r»0«rtl»n 

faelllltw  wo  ■ralloM*  Irr  Oavdoflaa 
yaur  lyaalal  raoalrawaata  aaO  aoall. 
'fA'*"*-."**'^*****’"  prlaeTpal 
ettiaa  thraathaot  U.t.A.  Call  tr 
wita  tar  laaiplaa  aaO  lalaraiaMoa. 
ORaooa  7>IMI. 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

109  PRINCE  STREET  •  NEW  YORK  12,  N  Y 


Vibration  Isolators 

Dear  Sirs: 

Reference  is  made  to  the  excellent 
article  in  Electronics  for  Decem- 
her  1952,  p  126  by  R.  I.  Dickie 
!  entitled,  “How  to  Apply  Vibration 
Isolators”. 

Since  I  intend  to  recommend  this 
article  for  special  study  to  the  stu¬ 
dents  in  my  vibration  course,  I 
wonder  whether  you  would  consider 
sending  me  a  complimentary  copy  ! 
i  of  this  paper. 

Thanking  you  in  advance  for  any 
'  courtesy  in  this  matter,  I  remain 

R.  K.  Bernhard 

I'roftaaor  of  Engineering  Uechanica 
1  Kutgera  Univeraitv  j 

i  Sexo  Erunawick,  New  Jeraey  ; 

I  (Editor’s  Note:  We  were  quite  pleased  ! 
j  to  find  that  this  article,  which  repre-  i 
I  Rents  somewhat  of  a  departure  from  j 
j  our  usual  run  of  articles,  was  so  well  | 

1  received.  More  articles  on  the  me-  1 
I  chanical  and  other  allied  aspects  of  | 
the  electronics  industry  will  be  forth-  1 
I  I  coming  in  future  issues.) 


O  '  ^  ' 


*  M«a»ur*m«nlt  Corporation 
MODEL  12 

STANDARD  SIGNAL 
GENERATOR 


20  Cyel0s  to  50  Me. 

FREQUENCY  RANGE;  20  cydot  to  200 
Kc.  in  four  rongot.  BO  Kc.  to  50  Me. 
in  tovtn  rangot. 

OUTPUT  VOLTAGE:  0  to  SO  volts  across 
7500  ohms  from  20  cyclos  to  200 
Kc.  0.1  microvolt  to  1  volt  across  50 
ohms  ovor  most  of  rang#  from  80 
Kc.  to  50  Me.  0 

MODULATION;  Continuously  variabto 
0  to  50%  from  20  cyclos  to  20  Kc. 
POWER  SUPPLY;  117  volts,  50/60 
cyclos.  75  watts. 

DIMENSIONS:  15"  s  19"  x  12". 
Woight,  50  lbs 


MEASUREMEI^TS 
CORPORATION 

ONTON  NtW  JfRSEY 


Holes  in  Horns 

Dear  Sirs: 

Some  time  ago  I  read  an  article  on  ; 
an  experiment  in  which  a  signal  , 
was  bounced  off  the  surface  of  the 
moon.  The  rather  plaintive  com-  ; 
ment  was  made  that  the  horn  ' 
antenna  did  not  perform  as  ex¬ 
pected,  but  was  much  more  “leaky” 
than  anticipated.  A  photograph  of  i 
the  horn,  set  up  outside  the  Collins  : 
Radio  plant,  makes  the  cause  rather 
fantastically  obvious,  to  my  mind; 
the  horn  walls  were  constructed  of 
ordinary  hexagonal  chicken  wire. 

I  have  always  considered,  and 
correctly  I  believe,  that  a  perforated 
sheet  reflector  should  be  considered 
as  a  series  of  close-spaced  reflectors 
of  dipole-plus  length,  like  a  Venetian 
blind,  accurately  oriented  in  the 
plane  of  antenna  polarization.  The 
chicken  wire  resolves  to  a  series  of 
subdipole-length  reflectors  strung 
together  with  resistors  (subdipole 
length  at  the  frequency  used).  That 
this  horn  would  be  said  to  be  leaky, 
and  rather  ineffective,  would  seem 
to  be  an  understatement. 

I  have  repeatedly  observed  re¬ 
flectors  in  use  which  have  a  similar 
a.spect,  and  this  use  of  anything 


tatricated 
to  the  most 


for  electronic  devices 


Radio  Tubes -Television  Tubes 
Hearing  Aid  Tubes 

Our  technical  skill  will  improve  the 
performance  of  condensers,  neon  elec¬ 
trodes.  soldering  irons,  electrical  ap¬ 
pliances.  gauge  glasses,  diaphragms, 
stoves,  mica  washers,  and  for  all  other 
mica  applications. 

a 

We  guarantee  that  the  quality  of  our 
mica  will  reduce  your  shrinkage  costs! 


Send  for  our  "HANDBOOK 
on  FABRICATED 
NATURAL 
MICA" 


Quality — 


.Siiir<»  1929 


INDUSTRIAL 

MICA  CORPORATION 

225  So.  Von  Brunt  St. 
Englewood,  New  Jersey 


West  mere  isfermatioe?  Um  pest  card  ee  tost  page. 
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ELECTRONIC  INSTRUMENT  CO 

84  Withfti  Stipot,  Brooltlyn  11 
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(eontiiiMd; 


with  holes  in  it  as  a  substitute  for  | 
a  solid  reflector  seems  to  be  a  very 
common  practice,  which  deserves 
some  comment.  A  great  deal  of 
effort  and  time  is  devoted  to  im¬ 
proving  the  performance  of  re¬ 
ceivers  and  transmitters,  and  then 
the  gains  are  blithely  lost  in  the 
antenna  system.  In  the  case  of  the 
comparatively  low-frequency  Collins 
horn,  a  fence- wire  of  rectangular, 
welded  design  is  available  which 
w'ould  have  been  much  more  suit¬ 
able  for  the  purpose. 

The  ultimate  aim  of  minimum 
weight  and  wind  resistance  and 
maximum  reflectivity  would  be  at¬ 
tained  with  a  flat  punched  sheet, 
in  Venetian  blind  design.  The 
woven-mesh  and  perforated-plate 
designs  often  seen  in  microwave 
link  and  military  and  civil  radar 
antennas  often  are  quite  inferior, 
particularly  the  woven  mesh  (even 
when  properly  polarized)  because  of 
the  lack  of  a  continuous  surface 
current  path. 

The  perforated  sheet  with  round 
holes  in  straight  lines  is  a  good 
reflector  but  contains  unnecessary 
material  with  increased  weight  and 
wind  resistance.  The  perforated- 
sheet  with  the  holes  in  a  zig-zag 
pattern  (in  an  attempt  to  eliminate 
more  material)  is  bad;  this  may  be 
regarded  as  a  hexagonal  chicken- 
wire  design  with  gussetted  comers, 
lacking  the  continuous  current  path 
in  the  plane  of  polarization. 

Charles  C.  Littell,  Jr. 

Knoincerinii  Asnociates 
iJayton,  Ohio 


520-A 

Voltmeter 


I  MUlWolt  FuU  Scol*  to  300  Volu 
10  CyclM  to  2  MogacyciM 
Only  I"  Ugh 

tlSO 

ALSO  — MATCHING 

510-B  OSCILLATOR 

II  CyclM  to  1.2  Mogacyclot 
Dlatortion  Lom  Than  0.2% 

Constant  Output  ±  0.5  db 

SISO 

LlteTatuT0  on  Request 


321 K  vrVM  lU  tIS.fS. 

Wifei  Mf.ff 


but  they 
last  a  lifetime., 
and  you 
save  50% 

14  mmuMiNTt' 

iIm  ImhKlry’t  most  compUtt  . 
lino  of  MATCHED 
TEST  INSTRUMENTS 


V«  >  riMImi  EICO  In- 
ttrumonts  or*  now  in  UM 
tho  world  ovorl  That's  tho 
proof  of  EICO's  l«odor> 
ship  in  Value. 


PONES 

SHIELDED  TYPE 

PLUGS  &  SOCKETS 


For  lotost  procision  ongi- 
nooring,  finosi  compo- 
nontt,  smart  profostionol 
oppooranco.lifotimo  por- 
formonct  and  rock-bot¬ 
tom  oconomy— soo  ond 
compora  tho  EICO  lino 
at  yesir  {obbor's  today 
bofora  you  buy  Uny 
highor-prkad  equip- 
mentl  You'll  ogroo  with 
over  1 00,000  others  that 
only  EICO  Kits  and  Instru¬ 
ments  give  you  the  indus¬ 
try's  greotest  values  at 
lowest  cost. 


SUPPUIO  IN  I  AND  * 
coNTAarmii 
101  Seriee  eon  be  fir- 
nished  wMi  %%  J290', 
5/ld',  H'  OP  V4'  fer¬ 
rule  tor  cable  entrance. 
Knurled  nut  eecureiy 
fastens  urtb  togeUier. 
Plugs  have  cerowle  In- 
suiotion  and  sodmls  have 
bakelite.  QuoKy  oois- 
structloik  Fine  finish. 
Assembly  meets  Navy 
spedfleations. 

Por  fuU  detoUs  ond  on- 
gineering  data  ask  for 
Jones  Catalog 
No.  CS-18. 

JONES  MEANS 


Gunshots 

Dear  Sirs: 

I  WAS  very  interested  to  read  in  the 
February  edition  of  Electronics, 
an  article  by  J.  L.  Hathaway  and 
R.  E.  Lafferty  entitled  “Gunshot 
Generator  for  Television  Studios” 
(p  140).  I  was  actively  engaged 
during  the  last  war  in  designing 
and  developing  synthetic  sound 
effects  generators  for  u.se  in  the 
training  of  the  various  branches  of 
the  Armed  Forces. 

Referring  back  to  the  January 
1946  edition  of  Electronics  you 
will  And  that  an  article  was  pub¬ 
lished  describing  one  of  these 


Writ*  NOW  for 
FREE  latott  Catolog 

E-4  _ 


K*  m.n.  WM  U4t*. 

laboratofy 
Pneishn 
at  Lowest  Cast 


Wont  mar*  InfermatlMi?  Um  pMt  cord  m  loit  pog*. 
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■ACKTAIK 


(c«rHiim4) 


generator  produced  independently 
or  together,  a  total  of  eight  battle 
noises  including  tanks,  aircraft, 
motor  cycles  etc. 

Development  of  these  effects  was 
not  continued  after  the  war,  as 
there  did  not  appear  to  be  sufficient 
peace  time  application. 

P.  D.  Shaw 

Aren  Radio  d  Television  Ltd. 

Ouildford,  England 


Filter  Chokes 
Dear  Sirs: 

Going  through  the  lines  of  my 
article  on  filter  chokes  (Miniatur¬ 
ization  of  Airborne  Filter  Chokes, 
Electronics,  p  180,  Apr.  1953)  I 
was  pleased  by  the  perfect  editing 
job  you  did.  Less  plea.sant  for  me 
however  was  an  error  I  spotted  a 
few  minutes  later,  and  which  goes 
back  to  the  manuscript.  Under 
Example  2,  the  third  sentence 
should  naturally  read: 

“Considering  that  the  specific 
resistance  i;  at  200°C  is  just  about 
twice  the  value  for  copper  at  room 
temperature,  u.se  48®C  for  10* 

Then  P  =  100/48  =  2.1,” 

The  following  calculations  have 
to  be  changed  correspondingly.  In 
the  part  of  the  text  identifying  the 
terms  of  Eq.  1  on  page  180, 1,  is  the 
length  of  the  airgap.  In  Fig,  1,  h  is 
constant  and  on  page  183,  in  Step 
4  under  subtitle  “Use  of  Calcula¬ 
tion  Chart”,  the  note  bearing  the 
asterisk  should  read  “Based  on 
;  =  1.75  X  10"*  ohm-cm.” 

Walter  E.  Tanner 

Bell  Aircraft  Corp. 

Buffalo,  Netc  York 


How  Many  Ohms? 

Dear  Sirs: 

The  schematic  drawing  of  the 
amplifier  described  in  the  March 
1953  issue  of  Electronics  by 
Howard  T.  Sterling  and  Alan  Sobel 
in  their  article  entitled,  “Constant- 
Current  Audio  Power  Amplifier”, 
p  122,  fails  to  specify  the  plate 
coupling  resistor  values  for  the  first 
6AK6  stage. 

I  think  there  was  another  draft- 


New!  JUl-Nvlon!  hragysfroof! 

GUDE-NYLACE 

Flat  LiKina  Tape 


Write  jor  samples, 
complete  information 


•  EASY  ON  HANDS  •  SAVES  TIME 
•  FLAME  RESISTANT 

Fiat  braided  lacing  tape  for  all  electrical  harnesses 
with  either  continuous  or  interrupted  ties. 

Guaranteed  free  of  all  wax  and  foreign  materials 
—only  1009D  pure  Dupont  Nylon  is  used  in  the 
construction  of  Gude-Nylace — excellent  for 
strength,  durability. 

Slip-proof  knots,  easy  to  tie,  easy  on  operator’s 
hands  even  without  gloves. 

Complies  with  fungus  resistant  requitements  of 
Gov.  Spec.Jan-T-713. 

GUDEBROD  BROS.  SILK  CO.,  INC. 

tiectronic  Divitiofi:  725  Watt  34th  Straat,  Naw  York  I,  N.  Y. 
InecuHve  Offkei;  12  South  12lh  Straat,  Philodalphio  7,  Pa. 


MipeiT  mmom-  mt 

uyiu 


Surface  mountinK,  open 
type,  Seriea  80  Relay  — 
aiae:  I.  x  w.  x 

h. 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 

Unique  pile-up  arrangement  reduces 
width  below  the  conventional  relay, 
thereby  reducing  over-all  space  volume. 

Coils  are  varnish-impregnated  to  resist 
high  humidity  conditions.  All  ferrous 
parts  are  treated  to  pass  salt-spray  tests. 


Engineering  Representatives  in  Principal  Cities 


engineering  D  MFG  CO 

154  WEST  14  “ST  NEW  YOHK  11  NY 
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SIGMUNp  COHN  COI^P 


BACKTALX 


(continued) 


SVi^EEPMASTER 

Sweep  Frequency  Generators 
give  you  these 
outstanding  advantages . . . 


ing  omission  also,  but  not  having 
the  issue  in  front  of  me  I  fail  to 
remember  what  it  was.  If  you  have 
a  correcteti  diagram  available  you 
might  send  me  a  copy. 

Arthur  J.  Maus 

Evanston,  lUinoia 


(Editor’s  Note:  According  to  the 
authors  of  the  article  mentioned 
above,  the  missing  values  on  the 
plate  load  resistors  should  be  39,000 
ohms.  They  suggest  that  the  draft¬ 
ing  omission  cited  by  Mr.  Maus 
might  be  the  use  of  the  word 
maximum  where  it  should  be 
minimum  in  the  note  regarding  the 
feedback  phasing  capacitors.) 


•  Frequency  Marker  with  an  accuracy  in¬ 
dependent  of  Sweep  Width.  Inserted  after 
external  detection,  it  eliminates  erroneous 
interpretation — eliminates  possibility  of  un¬ 
desirable  transient  distortion  or  limiting  ac¬ 
tions,  The  Marker  is  adjustable  in  ampli¬ 
tude  and,  after  adjustment,  remains  inde¬ 
pendent  of  other  controls. 

•  An  attenuator  whose  performance  is  free 
of  Frequency,  assuring  you  that  the  Output 


Envelope  is  the  same  as  that  indicated  by 
the  Internal  Monitor. 

•  A  simple  switching  operation  to  permit 
examination  of  either  Envelope  of  the  Swept 
Frequency  Signal. 

•  Durable,  compact,  lightweight  Output  and 
Detector  Probes,  either  of  which  con  be  de¬ 
tached  easily  and  replaced  by  cables  having 
standord  connectors. 


SPECIFICATIONS 


Workmanship 

Dear  Sirs: 

On  page  129  of  the  April  1953  issue 
of  Electronics,  the  item,  “work¬ 
manship”  under  Mr.  MacDonald’s 
Crosstalk  has  struck  a  responsive 
chord  in  our  organization.  It  so 
accurately  expresses  our  own  feel¬ 
ings  that  we  are  hereby  requesting 
permission  to  reproduce  it  in  part 
or  in  its  entirety. 

Again,  expressing  our  apprecia¬ 
tion  for  the  apt  wording  and 
thought  of  this  article  we  are 

R.  P.  Grant 

Sales  Jdanager 
Tru-Connector  Corporation 
Lynn,  ifaasachusetts 


FLATNESS:  Leu  thou  t  OB  variation  over  maximum  sweepwidth  ronge. 

FREQUENCY  MARKER:  Engraved  calibration  accurate  to  ±2%. 

HORIZONTAL  DEFLECTION:  A  BO  cpt  tine  wave  tinuoutly  or  blanked  out  for  Vl  of  each  60  cycle 

for  applicotion  to  horiiontal  input  of  oscilloscope  period. 

is  supplied  EXTERNAL  DETECTOR:  Blocking  copocitor  of  400 

BLANKING:  Th:  RF  signol  may  be  operated  con-  volt  breokdown  capacity. 

*7S  ohm  availablt  when  specified 


MANUFACTURERS  ENGINEERING  &  EQUIPMENT  CORP. 

15  Mill  Road  •  Hatboro,  Pa. 


■  To  meet  the  growirtg  demand 
from  producers  of  light-weight, 
high-frequency  Galvanometer 
movements,  we  hove  expended 
our  facilities  designed  to  process 
W  ire  of  2S  Aluminum  ,  .  .  This  wire 
con  be  supplied  in  diameters  rang¬ 
ing  from  approximately  .001  inch 
through  .005  inch  .  .  .  Anodized 
with  on  exceptionally  thin  and 
flexible  dielectric  cooting. 

Also  available:  wires  of  alumi¬ 
num  alloys  enameled  os  small  os 
.001  inch  diameter,  to  meet  rigid 
specifications  of  resistance,  size 
and  straightness. 

Writ*  for  latest  list 
af  Rreducts 


(Editor’s  Note:  As  a  convenience  to 
the  reader  the  item  mentioned  above 
is  reproduced  herewith.  It  is  grati¬ 
fying  to  know  that  our  thinking 
corresponds  with  that  of  our  read¬ 
ers  in  such  instances. 

“Modern  design  plus  mass  pro¬ 
duction  can  provide  low-cost  elec¬ 
tronic  equipment  capable  of  giving 
good  service.  Much  still  depends, 
however,  upon  personal  care  during 
assembly  and,  particularly,  the  con¬ 
science  of  inspectors  at  the  end  of 
the  line. 

Somehow,  we’ve  gotten  the  im¬ 
pression  that  an  unusual  number  of 
casually-put-together  items  are  cur¬ 
rently  being  sold.  Two  ceramic 
trimmer  capacitors  were  picked  up 
at  retail;  one  entirely  lacked 
threads  for  the  adjustment  screw. 
Of  three  simultaneously  purchased 
toggle  switches  one  was  defective; 


Want  mort  information?  Um  post  card  on  last  pogo. 
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MODEL 

CENTER 

FREOUENCy 

RF  OUTPUT 

50  ohm* 
TERMINATION 

SWEEPWIDTH 

CONTINUOUS 

ADJUSTMENT 

FREOUENCY 

MARKER 

SM  1 

too  KC  to  14  MC  ' 

1  voH  RMS 

150  KC  to  14  MC 

100  KC  to  14  MC 

SM  H 

SOO  KC  to  50  MC 

O.t  voH  RMS 

150  KC  to  >0  MC 

500  KC  to  50  MC 

$M  HI 

500  KC  to  75  MC 

0.1  volt  RMS 

150  KC  to  to  MC 

_500_KC  tolT^  MC  j 
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(cantiiiHcd) 


BACKTALK 


Miniature  and  Sub-Miniature 


two  trips  were  necessary  to  buy  one 
good  transformer,  A  microphone 
fresh  from  the  shipping  carton 
proved  intermittent  due  to  solder¬ 
ing  flux  under  riveted  lugs. 

Maybe  we’re  just  unlucky.  Or 
maybe  pride  in  good  workmanship 
has  momentarily  declined  to  a 
point  where  not  even  the  fanciest 
test  procedures  can  catch  all  the 
bugs.”) 


SLIP  RING  ASSEMBLIES 
BRUSH  BLOCK  ASSEMBLIES 
COMMUTATORS 


and  other 

Electro-Mechanical  Components 


PRECISION  MADE 
TO  YOUR  OWN  SPECIFICATIONS 


Precision  molded  products  with  exacting  tolerances  in 
precious  and  non-precious  solid  metals  of  all  alloys.  All 
types  of  Thermo-Plastic  and  Thermo-Setting  materials. 


Distortion 

Dear  Sirs; 

We  have  noted  a  statement  in  your 
very  interesting  article  entitled, 
“Transistorized  Hearing  Aids”, 
which  appeared  in  the  April  1953 
issue  of  Electronics  (p  154),  that 
we  feel  should  be  corrected.  This 
statement  is  in  connection  with  the 
distortion  characteristics  of  the 
Radioear  hearing  aid  manufactured 
by  E.  A.  Myers  and  Sons,  Inc. 

The  statement  is  made  that  the 
transistor  hearing  aid  in  question 
had  a  distortion  of  “4.4  percent 
with  the  output  set  at  one  decibel”. 

With  an  output  of  one  decibel,  no 
one  cares  what  the  distortion  is,  be¬ 
cause  this  output  would  (a)  be  un¬ 
measurable,  (b)  be  below  the 
threshold  of  audibility  for  even  a 
normal  ear. 

The  article  should  have  said  that 
with  the  output  sound-pressure  level 
only  one  decibel  lower  than  the 
maximum  obtainable,  the  distortion 
has  dropped  to  the  relatively  small 
figure  of  4.4  percent.  As  the  out¬ 
put  level  is  decreased  from  this,  the 
distortion  continues  to  drop.  Dis¬ 
tortion  is  usually  2  percent  or  less 
for  the  output  sound-pressure  levels 
ordinarily  used. 

Typical  values  of  distortion  for 
two-cell  operation  as  measured  on 
a  random-selected  Radioear  Model 
820  are: 

Harmonic 

Output  Sound  Distortion 

Sound-Pressure  Distortion  at 

Level  600  800  1,000  cps 

100*  1.1  0.7  0.3  % 

no  2.3  1.0  0.5 

120  7.2  2.8  1.5 

*  db  re  0.0002  dsc 


Slip  Ring  Attamblict  fabricatad  or  ono-piaca  praciiion 
moldad  to  your  spacificationi  in  Nylon,  Kal-F,  Minaral  fillad 
AAallamina,  Phanolic,  and  othar  matarials.  Rings  and  leads 
spot  waldad  or  brazed  together  for  positive  electrical  circuit. 


Our  Swiss  mvthods  and  tachniques  are  geared  to 
meet  exacting  requirements.  We  invite  your  inquiries. 


COLLECTRON  CORPORATION 

MUrray  Hill  2-8473  •  216  East  45th  Street  e  New  York  17,  N.  Y. 


1/20th  of  1% 

D.C.  LABORATORY 
STANDARD 
VOLT -AMP 
MILLIAMMETER 
THAT 
CHECKS 

ITS  OWN  ACCURACY 


THE  KING 

OF  THEM  ALL! 

Self-Chackiiis® 


20  ranges 

I  Mo.  to  30  Amperes 
100  Millivolts  to 
3000  volts! 


This  the 

Time  that  such  Accuro- 
cies  are  Available 
Laboratory  Standard 
Instruments. 

Bureau  of  Standards  Certification  Available 

A  Descriptive  Bulletin  is  Yours  For  the  Asking! 


Research 


Mount  Vernon  N  Y. 


S.  F.  Lybarger 

CMe]  Knr/inepr 
.4.  MyerK  rf  Sons,  Inc 
P\tt»l>urgh,  Penn. 


^SbueXkJuoaJL  S^UcIalotv.  -aItua-  1927 
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Hav«  y*u  »fbUm«  In  • 

Metal  to  Glass  Seals? 

NAME  IT...  WE'LL  MAKE  IT! 

TERMINALS 

HEADERS 

END  SEALS  •  •  •  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

S87  Charle*  Sl^  Provideae*,  R.,1. 


SCREEN  PRINTING 

.  PRINTED  CIRCUITS,  platei  madt 
.  NAME  PLATES,  CHASSIS,  DIALS  etc. 

printed  on  all  materials 
.  DECALS  for  trademarks,  nameplates,  etc. 
Extremely  durable,  easy  to  apply.  Sketches, 
quotations  submitted 

PROCESS  DESIGNS  CO. 

226  W.  42  St.,  Now  York,  N.  Y.,  Lo-3-1793 


One 

inexpensive 
modem 
device . . . 


can  frequently  help  speed  up 
operation  and  maintenance 
or  production. 

One  product  advertised  in  the 
“Contacts”  Section  may  be 
the  answer  to  your  problem 
...  a  real  money-saver. 

To  be  informed — and  re¬ 
minded — on  modern  aids  to 
economical  operation,  main¬ 
tenance  and  production, 
check  “Contacts”  advertising 
regularly  .  .  .  every  issue. 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  A  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  A  REPAIR  UNITS 
INCANDESCENT.  FLUORESCENT  MF6  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT,  VACUUM  PUMPS.  Et«. 

W«l  Glaw  SLICING  A  CUTTING  MACHINES  tar  Lob  Uw 
TRANSFORMERS.  SPECIAL  A  STANDARD  TYPES 
EISLER  EN6INEERING  CO.,  INC. 

751  Sa.  lath  St.  Nawark  S.  N.  J. 


% 


Shortmd  Turn  lndkafor_ 

_  SanaiNva.ruMad.nan-ahaaUaB 

I  I**  uwmouwtad  csilai  $ISO.  I.a.k. 

Mi|r  HUNT1NOTON  BEACH,  CALIF. 

Ikartron 


MW 


ELECTRO  PLATING 


SPECIALISTS  IN  j 

Silyer,  Cadmium  &  Zinc 
Barrel  Plating 

Iridite  and  Cronak 
Processes 

To  Govarnmant  Spacificatfons 
Govarnmant  Cartifiad 


SODERING 
BRAZING  &  WEIDING 

l  i  tlllN  CO  INC  Cliii.t.  )1  III 


67S1  Bry«  Mowr  Ava. 


SUBCONTRACTING 

MILITAHY  and  COMMSkClAL 
Powat  auppliaa,  coatrola,  tost  aqalpaaant, 
aub<naanibUaa,  cabla  oad  baraooa  work. 

PESCHEL  ELECTRONICS,  INC. 

13  GARDEN  ST.  NEW  ROCHELLE.  N.  Y. 

NEW  Raahalla  t.S342 


EVEREADY 


PLATING  CO. 

1790  FIRST  AV.  N  Y.C. 
EN  9-1222 


For  certificatioi  of  Induction 
and  Dielectric  Heating  Equipent 

In  accardaNca  wMb  P.C.C.  nilingt 

NEW  ROCHELLE  TOOL  CORP. 

320  MnIr  St.  Now  Roctialla,  Now  York 
Phaoa  NE  2-tSSS 

'IFaMia  VnW  QaataNaaa  m  ratarat 


WIPE  RANGE  OECnDl  >^^SISTOR 

Cspoclslly  Ooslfnad  for  u«t  la  dtvtiopmtflt  and  production 
laboratorm  wbtrt  ttandsrdind  RTMA  rtsittor  volutt  sro  to  bo 
datarmlnad  ooslly  and  quickly. 

Rochastar  Eloctronics  Co.,  Inc. 

SEPT  S-4  SOI  227  PfNFIEli,  tNW  TOW 


OCTAL  SOCKET  ADAPTERS 

with  or  without  cables 

Built  to  your  »po€Hicmtion». 

American  Radio  S  Televisioi.  Im. 

Box  32S  No.  LHtla  Rock,  Ark. 


WALKIE  RECORDAIL 


iw 


A  PRIVATE  TECHNICAL 
PLATING  SERVICE 

PALLADIUM 

orraniit  ....  hhqdiUM  ....  In 
flask,  informadlsta  sod  fcoovy  olactredapositt. 
InforaMtion  raoardiRB  alocfroplofad  tkkkaattat 
upon  raquatf. 

DANIEL  0.  ZIELIK 

Brown'i  Lana  FalrfioM,  Cannacficut 


We  invite  inquiries  on 


MILES  REPRODUCER  CO  INC 

ti]  iBOADWAf  nfsm^nNi,iv  yo«>  3 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

racaivars — fast  cquipmant 
tronsmittars— controls 
sub-osscmblits 

TELETRONICS  LABORATORY,  INC. 

Wosfbury,  L.  I.,  N.  Y.  Wostkary  7-102S 


kVI?/*/  r  »  AJAi'  O  ^ 

REX  RHEOSTAT  CO. 

BALDWIN  I  I  .  N.  Y. 
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Searchlight  Section 


EQUIPMENT 
USED  OR  RESALE 


EMPLOYMENT 

BUSINESS 


OPPORTUNITIES 


WANTED 

To  Manufacture  and  Sell 
NEW 

Electronic  Accessory  Items 


URGENT— We  have  a  special  immedi¬ 
ate  need  of  Facsimile  Equipment  for 
Intro-Office  and  Plant  use. 


URGENT— To  locate  Doctors  in  Hospi- 
loh  Need  miniature  Selective  Radio 
Signal  Receiver  to  be  carried  in  pocket 
-  weight  must  be  under  10  ounces. 


WILL  FURNISH  CAPITAL 
IF  NECESSARY  TO  COMPLETE 
DESIRABLE  DEVELOPMENTS 


Radio  Engineering  Co. 

Inquirer  Bldg.  Philo.  30,  Pa. 


ENGINEERS 

SYSTEMS 
RADAR 


BACKGROUND: 

Remit  (I  bit 
PMltieni  open 
for  top  level 
development 
«nd  prelect 
enpineers  with 
practical  and 
reiearch  expe¬ 
rience  in; 


WANTED 

TECHNICAL  EDITOR 

Fer  elaetrenio  lateratery  in  New  EniUnd  city. 
Giadunts  in  elect,  icnl  eneineerini  er  phyilet  ore- 
ferred,  3-5  yeve  eneericnce.  Mutt  be  able  ta 
cliacX.  ceey-edit.  rewrita  and  eet  ua  tectinicai 
manuicriutt.  profreit  raparti.  etc. 

P-7817.  KiMtruiiii’.'i 
330  W.  12  Ht..  .\e«  \ork  N.  Y 


Wall  eetoblished  Southern  CalUornia  TV 
and  Special  Apparatus  Elnctronics  monu- 
lacturnr  In  expanding  all  operatione  and 
detiroa  nxpariancad  nnginnnring  pereonnsl 
at  all  lavnls  oi  Advanesd  Devslopmsnt  and 
Product  Design  In  ths  ioUovring  lislda: 

Trantistort  UHF 

Color  Mechanical 

Radio  Audio 

Applicants  having  at  Isast  a  BA.  dogron 
am  mgusstsd  to  asnd  rosumas  which  will 
bn  hsld  eoniidsntial.  Thos#  who  qualifr 
will  racoivo  prompt  intorrlnwa.  Solariss 
opsn. 


Advanced  Electronic  Circuit* 
and  Systems 
Microwave  Radar 

Microwave  Receivers 
and  Transmitters 
aim  Inglntorlng  Oesipn  and  AimlyUt 
roloHttg  to  tiofds  such  os;— 
Anolotiia  and  Digital  Camputort 
Sorvomacbanltnis 
Cammunkatloas 
Navigation 
PIra  Control 
Optical 

Reeoiroments  emphosixe  od- 
voncod  ooalytlcal  aod/er 
V>  ////  "•"•gomnot  txperitnet  on 
Ss  Z'  "'v'’'.  «•«»••«  olnctraaic 

JJ  “JJjJ^*****'**'"**hoaicol  syi- 


KKPLimi  (Box  No.):  Addre$$  to  otPee  nearrat  you 
NEW  YORK:  no  W.  iind  St.  (St) 
CHICAGO:  StO  N.  iliehii/an  Ave.  (11) 

BAN  FRANCISCO:  IS  Pott  St.  (A) 


POSITIONS  VACANT 


THE  rAl.IFOUNIA  Slate  I’olytechnlc  Collexe 
has  opc^ninKM  in  the  Klt^ttronic  anil  Hadio 
KHKinE^erlnv  Department.  (1)  Teaehinic  courses 
<]«alinfp  with  the  operation,  principles,  and 
maintenance  of  comiiiuiiication  equipment. 
Commercial  experience  required.  (2>  Teaching 
advanced  eleelroni<-  enffinterinK  circuit  courses 
Industrial  experience  re<iulred.  For  information 
write  to:  Harold  P.  Hayes.  Dean  of  EnKineerinff, 
San  Luis  Obispup  California. 


HOFFMAN  RADIO  CORPORATION 

6200  Avalon  Bird. 

Los  Angeles,  Calif. 


E.VOINKKR.  FOR  acoustic  and  audio  research 
In  laboratory  of  proKressive  manufacturer 
located  In  pleasant  New  York  suburban  area. 
Must  have  good  hackicround  in  loudspeakers, 
microphones,  transducers,  and  physics  of  mov¬ 
ing  systems.  f'hsllenKinK  opportunity  and 
attractive  salary  commensurate  with  expert* 
en<*e  and  past  achievements.  P-708S,  Klee* 
Ironies. 


ELECTRONIC  ENGINEERS 

FOR  DtSION  A  DIVIIOFMINT  WORK  IN 
RADAR 

COMFUTIRS 

DIGITAL  TICHNIQUIS 
with  a  yewng  pregrestlve  (empany. 


TRANSFORMER  DESICJNER.  Minimum  2 
y«aru  experience.  Unuuual  opportunity  for 
young  man  who  want*  to  get  ahead.  Salary 
open.  P-7S03,  Electronira. 


POSITIONS  WANTED 


SAT.<F>8  FNGINKER  currently  selling  Insulation 
compfinents  to  electronic  TV  and  aircraft 
inanufacturinfr  Industries  In  Hast  for  paat  alx 
years,  will  aicept  limited  travel  or  relation 
West  <'oasi  for  proper  connection.  Age  33, 
married.  PW-7702.  Klectronlcs. 


Electronic  Em 


PATKNT  KxMllNKKR.MK.,  I 
patent  reaearch-development. 
viaion<electronic8  background, 
tronlcs.  _ 


eLH.  32  years 
Kxtensive  tele* 
PW-7821.  Elec- 


vompany 


KLKi’TRONIC  ENGINKER, 


_  _ _  _ _ _  14  years  compo. 

nents.  lab,  desk,  office.  Asking  $10,000,  mid¬ 
west  essential.  PW*7$1$,  Electronics. 


Exctllenf  opportunities 
in  the  field  of 


ARE  YOU  INTERESTED  IN  GETTING 
AN  ADVANCED  DEGREE? 

If  you  wont  to  combine  work  end  study,  end 
at  the  some  time  gain  experience  in  research 
techniques  full  time  employment  opportunities 
are  available  in  oerodynamic  research  projects 
utiliting  wind  tunnel  facilities.  Any  type  of 
engineering  rroini^  from  on  accredited  college 
acceptable.  Submit  details  of  bockgroond  to 
Mr.  F.  K.  Womack; 

UNIVERSITY  OF  MINNESOTA 
Aoronautical  Engtneeriiig  Lab 
Rosemount  Retearch  Center 
ROSEMOUNT.  MINNESOTA 


Write,  gmng  lull  dutails  to; 

Personnel  Director,  Dept.  A. 


Ph.D.  candidates  in  chemistry  end  M.S. 
candidotes  in  chemistry,  electricol  engineering 
(Electronics),  chemical  engineering,  physics  and 
geology  art  wontod  by  the  Institate  of  Science 
and  Technology,  University  of  Arkansas,  Fay- 
ettavilla,  Arkansas. 

These  positions  provide  port-time  research 
duties  with  time  for  academic  work  toward 
advanced  degrees.  Stipends  ore  up  to  S2,1S0 
ter  12  months.  Nonresident  toes  ort  waived. 

W.  W.  GRIGORIEFF,  Director 
INSTITUTE  OF  SCIENCE  6  TECHNOLOGY 
UNIVERSITY  OF  ARKANSAS 


Janesville,  Wisconsin 


MICROWAVE  ENGINEER 

For  production  dosign  <xnd  dovolopmont  oi 
wavoguido  eyatome,  klyotroa  o^Uatora, 
attonuatom,  oad  ache  boxoa.  Bond  /onunt# 
to  Poroonaal  Mcmagor. 

VECTRON,  INC. 

400  Moin  Stroot  Waltham,  Moss. 
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SEARCHLIGHT  SECTION 


RCA  NEEDS 


who  won’t  be  held  back ! 


RCA,  pioneer  and  leader  in  every  important  branch  of  radio-electronics, 
has  a  permanent  position  for  you  if  you  are  an  experienced  Electronic, 
Computer,  Electrical,  Mechanical  or  Communications  Engi¬ 
neer  .  .  .  Physicist  .  .  .  Metallurgist  .  .  .  Physical  Chemist  .  .  . 
Ceramist  . . .  Glass  Technologist. 


You  may  choose  to  specialize  in  research,  development,  design  and 
application.  Both  commercial  and  defense  projects. 


POSITIONS  OPEN  IN  RESEARCH  — 
DEVELOPMENT— DESIGN-APPLICATION 

in  any  of  tho  following  fimidt : 


navisational  aids— 

Ixwaa  —  Shoran — Altimatars  —  Airboroa 
Kadar 

TUIVISION  OIVUOPMINT— 

Recei  vera— Tranamittan  and  Studio 
Equipment 

componint  pasts— 

Tranafonner—CfMl  — Iteiay —  Capacitor 
— Switch  —  Motor  —  Kaaiator 

ILICraONIC  TUB!  divilopmint— 

Kaceivinp — Tranamittinx  — t'athoda- 
Ray  —  I’hototubea  and  Magnetrona 

IIICTBONIC  lOUIPMINT 
riUD  INSINIIBS— 

Spwialiata  for  domeatic  and  overaeaa 
aaaii^ment  on  military  electronic  com- 
municationa  and  detection  gear. 


Circuitry — Antenna  Deaixn— Servo 
Syatema  - Information  DiapUy  Syatema 
—  Gear  Traina  -  Stable  Elamenta— 
Intricate  Mechaniama 


COMPUTUS— 

Digital  and  Analog  -  Syatema  Planning 
— Storage  Technique  —  Circuitry  — 
Servo  Mechaniama  -  Aaaemhly  Deaign — 
High  Speed  Intricate  Mechaniama 

CONUNUNICATIONS— 

Microwave- Aviation  Mobile  — Spe¬ 
cialized  Military  Syatema 

MISSIll  aUlOANCI— 

Syatema  Planning  and  Deaign  -  Itadar 
and  Fire  Control  Servo  Meiluniama — 
Vibration  and  Shock  Problema 


There’a  not  a  temporary  j4>b  amoiv  them. 
War  or  depreaaion,  K('A  haa  continued  to 
grow  , , .  nowth  in  which  you’ll  ahare  when 
you  launra  your  lifetime  RCA  career. 

For  many  other  reaaona,  too,  RCA  ia  a 
good  place  for  you  to  work.  RCA  aflorda 
unexcelled  facihtiea  in  pleaaant  aurround- 
inga  . . .  avary  chance  for  advancement  in 
rank  and  income  . .  .  enjoyable  auburban 
or  country  living  conditiona  . . .  proftnional 
rteognition  for  achievement . . .  m^em  retire¬ 
ment  program.  Many  ('ompany-paid  hene- 
iita  for  you  and  the  family.  PLUS  modem 
tuition-refund  plan  for  advanced  atudy 
at  recognized  univenntiea. 


Pertonai  intervitwt  arranged  in  your  city. 

If  you  qualify  fur  any  of  the  poeitiona 
liaM  above,  pleaae  aend  ua  a  complete 
reaume  of  your  education  and  experience. 
Pleaae  atate  your  apecialized  held  pr^erence. 
Send  reaume  to: 


MR.  ROBERT  I.  McQUISTON,  Managar 
Spaclallzad  Emplaymant  DIvUlan, 
Dapl.  200E, 

Radia  Carparalian  af  America, 

30  Reckefaller  Plaxa,  New  Yarh  20,  N.Y. 
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SEARCHLIGHT  SECTION 


ENGINEERS 


Unusual  Opportunities  for  Men 
with  Long-Range  Plans 


*  Wtt  ar«  OB*  of  th*  leading  Electronics  iinns  in 
the  Chicago  area  and  require  Design  and  D*Tel- 
opment  Engineers  with  from  3  to  5  years'  ex¬ 
perience.  PositioBs  also  OToilabl*  at  Project 
Engineer.  Engineer  and  Junior  Engineer  1*t*1s. 

W*  will  consider  men  with  the  necessary  expe¬ 
rience  and  ability  who  or*  ready  to  take  on  the 
responsibilities  oi  these  openings.  The  men  se¬ 
lected  will  be  given  intermediate  and  advanced 


ond  to  none.  W*  are  within  easy  access  oi  all 
shopping  centers  with  convenient  city  trans¬ 
portation.  Close  by  or*  many  suburbs  where 
on*  con  live  and  commute  back  and  forth  in 
a  short  time — adlacent  to  all  great  centers  oi 
learning. 

Our  company  has  a  long-range  program  oi  de¬ 
sign  and  development  in  which  you  may  partici¬ 
pate  ...  all  positions  are  permanent 


level  assignments  in  our 


well-  equipped  Television, 
Radio,  and  Gk)v*mment 
Equipment  Laboratories. 

W*  are  located  in  the 
northwest  section  oi  Chi¬ 
cago  where  living  and 
working  facilities  or*  sec- 


•  Our  r«quir*in«nts  concern  oxporionco  In  all 
phasM  oi  tho  doTolopmonI  oi  monochrono  and 
color  TV  rocoWort  •  color  aenorotina  oquipmont 

•  UHF  sytioma  •  rodlo  rocoivora  (broadcast  or 
military)  •  radar  systsms  •  and  laboratory  tost 
equipment 


We  suggest  you  write 
Mr.  Walter  Weeker.  Per¬ 
sonnel  Division,  giving 
educational  qualifications 
and  related  experience. 
Interviews  will  be  ar¬ 
ranged  at  your  conveni- 


. enc*. 


Admiral  Corporation 


3800  W.  Cortland  St. 
Chicago  47,  Illinois 


invitation  to 


ELECTRONIC 

ENGINEERS 


PHYSICISTS 


We  have  Mverol  poeittona  et  teehakal 
leadership  oTailoble  la  our  grosriaq 
Guided  Missile  DIeislea.  AppUeoats  must 
hare  orer  tour  years  expeneaee  aad/or 
adroaced  deqrees  la  either  missile  gnld- 
oace  systems,  radar,  serromechoaisma, 
lire  control  computers,  or  U.  H.  F.  tech- 
aiques. 

Our  ploat  is  located  ia  beautiful  suburboa 
St.  Louis,  where  you  eoa  ealoy  die  com- 
iorts  oi  "county"  liyiaq  with  easy  access 
to  "biq  dty"  shoppiaq,  enlertaiaiaq,  medi¬ 
cal  and  educanoaal  facilities.  Moyiaq 
allowance  for  qualified  opplicoats.  Our 
Housiaq  RepresentaHre  will  assist  you  ia 
relocatinq. 

Addr»$$  rep/ret  to; 
Technical  Placement  Supervisor 
Bos  516,  St.  Louis  3,  Mo. 


Pleasant  Working  Conditions 

So  we're  exaggerating  a  little!  If  you  want  to  get  technical  about 
it  (and  you  probably  do)  your  life  at  our  company  won't  be  quite 
this  cushy.  We  can  promise  this  though— even  the  sky's  not  the  limit 
for  future  opportunity.  You  work  with  a  congenial  group  of  engineers. 
People  will  listen  to  your  ideas.  The  boss's  door  is  always  open. 
Who  you  ore— You're  an  Electronic  or  AAechanical  Engineer.  You're 
experienced  in  air  communication  and  navigation  circuitry  and 
development.  You  have  worked  with  low  or  high  frequency  circuits, 
instrumentation,  component  utilization  or  associated  problems. 
Whot  you  do  now-^Simplel  Just  contact: 

Arthur  E.  Harrison,  Vice  President,  Engineering 

MfllcOX  Electric  Company,  Inc. 

Fourteenth  &  Chestnut,  Kansas  City  27,  Mo. 
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DESIGN 

RESEARCH 

DEVELOPMENT 


key  words  to  your  employment  opportunities  at  GOODYEAR  AIRCRAFT  .  .  . 
pioneer  and  leader  in  lighter-Hian-air  craft  ...  an  established  and  growing 
company  building  an  outstanding  technical  reputation 


DESIGN  ENGINEERING  opportunities  exist  in  the  fields  of  airships,  air¬ 
planes,  and  components,  airframes,  power-plant  installations,  controls, 
hydraulics,  electronics  systems,  fuel  cells,  canopies,  and  wheels  and  brakes 

DEVELOPMENT  of  missiles,  jet  aircraft,  and  helicopters,  electric  and  elec¬ 
tronics  system,  servomechanisms,  fiber  resin  laminates,  and  many  other 
projects  present  an  urgent  need  for  capable  engineers 

WELDING  ENGINEERS,  civil  engineers,  mechanical  engineers  with  ability 
in  metals  fabrication,  and  industrial  engineers  experienced  in  time  study 
are  needed.  Job  opportunities  also  exist  for  technical  editors  and  illustrators 

POSITIONS  are  open  at  several  levels,  and  inquiries  are  also  invited  from 
recent  graduates.  Salaries  are  based  on  education,  ability,  and  experience 

PAID  VACATIONS,  free  group  life  insurance,  a  good  hospitalization  plan, 
paid  sick  leave,  compony-sponsored  pension  plan,  planned  recreation,  and 
free  parking  are  among  the  facilities  at  the  plant 


A  FRIENDLY  CITY,  Akron,  Ohio,  is  located  in  the  center  of  the  midwestern 


industrial  region 


COOD/yiaS 


COOD>*^YEAR 

AIRCRAFT 


GOODYEAR  AIRCRAFT  CORPORATION,  1210  Massillon  Road,  Akron  1^  OhiG 


IF  YOU  ARE  INTERESTED  in  a  secure  future,  write,  giving  details,  or  request 
an  application  from 

C.  G.  Jones,  Salary  Personnel  Department 
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_ l^nexceiietl  Opporlunltu 

2^or  Profeidionat  Growlli  .  .  . 

ELECTRONIC 

ENGINEERS  &  PHYSICISTS 

IN  RESEARCH  AND  DEVELOPMENT 

GUIDED  MISSILES  •  RADAR  •  SOLID  STATE  PHYSICS  • 
VACUUM  TUBES  •  ELECTRONIC  NAVIGATION  • 
TELEVISION  •  MICROWAVES  •  ANTENNAS  • 

RADIO  •  COMPUTERS  •  TRANSISTORS  • 

DIRECT  INQUIRIES  TO: 

THE  EMPLOYMENT  DEPT. 

^  CAPEHART-FARNSWORTH 

\  CORPORATION 

FORT  WAYNE,  INDIANA 


I  ELECTRONIC  ENGINEERS 

EE  or  ME  daqr**,  minimum  3  yaan'  •xparianca  in 
research  and  development  work  involving  circuit  de- 
i  i  velopment,  servo-mechanisms,  analogue  computers  or 

•  related  equipment. 

FIELD  REPRESENTATIVES 

A  tew  openings  tor  graduate  engineers  only  with 
backgrounds  similor  to  above.  Continental  U.S.A. 

What  You  Can  Expect  at 

General  Precision  Laboratory 

A  progreuive  group  of  young,  successful  men,  firmly 
established  os  designers  and  manufacturers  of  elec¬ 
tronic  equipment  ...  a  medium-sized  staff  in  which 
you  receive  individual  recognition  ...  a  policy  of 
promotion-from-within  that  helps  qualified  men 
move  ahead  swiftly  ...  a  modern  laboratory  located 
I'wii'i  III  nnii  I  iii'iffliyffli  in  a  pleasant  suburban  community  ideal  for  fomily 

living. 


Expenses  will  be  paM  for  qualified  oppli- 
conts  who  come  tor  Interviews.  Please  sub-' 
mli  complete  resume  to:  Mr.  H.  f.  WAKt 


GENERAL  PRECISION  LABORATORY 

INCORPORATED 

A  SubMIorf  ot  GlNlltAL  PRECISION  CORPORATION 

63  BEDFORD  ROAD,  PLEASANTVILLE,  NEW  YORK 


Physicists,  Senior 


Unusual  opportunlUps  in  fundamental  research  and  deyelopment  for  men  with 
thorough  experimental  and  theoretical  background  In  one  or  more  of  the  following 
fields:  Electronic  physics,  electronic  optics,  physical  and  geometrical  optics,  solid 
state  physics,  electronic  tube  deyelopment,  ultrasonics.  Excellent  compensation  com¬ 
mensurate  with  experience  and  ability:  work  is  in  Manhattan  laboratories  of  old 
established  electronic  organisation. 


Submit  resume  indicating  salary  requirements  to  Director  of  Research 


FREED  ELECTRONICS  AND  CONTROLS  CORPORATION 
200  Hudson  Street  New  York  13,  N.  Y. 


UHF-VHF 

SENIOR  ENGINEERS 

WE  ARE  LOOKING  FOR 
ENGINEERS  FOR  OUR  NEW 
ELECTRONIC  RESEARCH  AND 
DEVELOPMENT  DIVISION. 


THESE  ARE  THE  REQUIREMENTS: 

3  to  S  years  genuine  deelgn  and  deyelop¬ 
ment  experience,  epecialiilng  in  VHT  and 
UHF  meaeurements,  and  component  and 
tuner  engineering  proiecte. 

Good  theorelictone,  but  with  solid  prac¬ 
tical  experience  and  excellent  recorde  of 
acbieyement.  Prefer  graduate  Electrical 
Engineers. 


THESE  ARE  THE  ADVANTAGES: 

A  ground  floor  connoction  in  tho  now 
research  and  deyelopment  dtylslon  of  one 
oi  the  oldest  ond  most  highly  regarded 
manufacturers  oi  radio  and  tolsyision  com- 
pononls. 

Tho  opportunity  to  work  In  a  luUy  oquippod. 
compfetoly  modorn  rosoarch  laboratory  on 
permanent  long  rang#  commorcial  prolocts. 

To  work  directly  with  prominent  oloctronic 
rosoarch  director,  who  will  encourage  and 
giyo  iuU  coneidoratlon  to  your  ideas. 

To  local#  in  on#  oi  tho  many  doslroblo  sub¬ 
urban  rosidonllal  communitios  adiacont  to 
Philadolphta  and  within  easy  driying  dis¬ 
tance  ot  tho  sooshoro. 


ADDRESS  REPUES  TO: 


COMPANY 

Davis  &  Copewood  Sts. 
Camden  3,  N.  J. 
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FOR  ATOMIC 
WEAPONS  INSTALLATION 


Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe* 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  vrith  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 


Design,  development 
engineers  .  .  . 

INTERESTED  IN  A 
POSITION  THAT 
GIVES  YOU  REAL 
SATISFACTION? 


These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca* 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


A  lot  of  us  are.  But  it’s  the  kind  that 
often  isn't  easy  to  come  by. 

At  Honeywell  engineers  perform  a 
number  of  tasks — from  designing  con¬ 
trols  for  defense  (like  special  gyros  for 
the  F-89  above),  to  developing  new 
consumer  items.  There’s  a  lot  of  satis¬ 
faction  in  work  like  this. 

And  right  now  we  have  several  espe¬ 
cially  good  openings  for  experienced 
engineers  in  the  following  areas: 

•  S«rvoin«ehonifni(  •  Vacuum  tub«« 

•  Gyros  •  Eloctromochanics 

•  Rolays  •  Aircraft  Control  Systams 

Duties  of  the  jobs.  Take  on  complex 
design  work  requiring  analysis  and  de¬ 
cision  to  bring  into  design  form  the 
requirements  for  a  new  or  modified 
instrument,  device  or  control  system. 

Requirements.  B.S.  or  M.S.  in  Elec¬ 
trical,  Mechanical  or  Aeronautical 
Engineering. 

Atmosphere.  A  company  that  under¬ 
stands  engineering— where  one  out  of 
every  ten  employees  is  actively  engaged 
in  engineering  or  research. 

Openings.  In  Minneapolis,  Philadel¬ 
phia  and  Freeport,  Illinois. 

For  details  on  really  satisfying  jobs, 
write J.  A.  Johnson,  Engineering  Place¬ 
ment  Director,  Dept.  EL-6- 128,  Honey¬ 
well,  Minneapolis  8,  Minn.  Ask  for 
our  book,  "Emphasis  on  Research.” 


iiiiiii 


Albuquerque,  center  of  a  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sandia  Mountains  which  rise  to 
1 1,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  ’round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 


APPLICATIONS  NOW  BEING  ACCEPTED 
FOR  TECHNICAL  WRITERS 


Tfctse  ore  not  CMI  Swvie»  Appointm»Ht$ 
Make  Application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,  N.M 


Hdne^^ell 

Till 
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Engineers 


MICROWAVE 

ENGINEERS 


This  rapidly  growing  Organiza¬ 
tion  in  south  central  Wisconsin, 
approximately  100  miles  from  Chi¬ 
cago,  has  several  openings  for 
Junior  and  Senior  Engineers  in  the 
U.H.F.  and  Microwave  fields. 

UNUSUAL 

SALARY  OPPORTUNITIES 

exist  under  ideal  working  condi¬ 
tions  in  large,  well-equipped  labo¬ 
ratories.  Personnel  benefits  such 
as  sickness,  accident,  and  life  in¬ 
surance  in  addition  to  a  very  lib¬ 
eral  pension  system  are  offered. 

For  more  information  concern¬ 
ing  the  positions  that  are  open 
we  invite  you  to  write  to  Personnel 
Director,  Department  A. 


•  TV  RECEIVER  DESIGN  ENG. 

•  ELEORONICS  ENG. 

•  FIELD  ENGINEERS 

•  TEST  t  INSPEQION  ENG. 
O  COMPONENTS  ENG. 


j’ett  re  neeaea  to  work  on:  Rodor,  C.C.A..  Mobile 

Rodio,  Aulo  Rodio,  Airborne  Communication  S  Naviga¬ 
tion  Equipment,  Televition,  Antennot,  Microwave  Equip¬ 
ment,  Servo  Mechaniimi  end  Guided  Miitilei. 


Write, 
Wire  or  Phone 
MR.  E.  O.  COLE 
Dept.  J 


You  wiK  benefit 


from  high 
wages,  a  modern,  oir-conditioned 
plant,  paid  vocations  and  holidays, 
group  insuronce  and  a  good  chance 
for  advancement. 

Housing  immediately  ovailoble  in 
the  beautiful  suburbon  and  county 
areas  that  surround  the  Bendix 
Radio  plont. 


DIVISION  OF  BENDIX  AVIATION  CORPORATION 

Baltimore-4,  Md.  Phone;  VAIley  3-2200 

eUoiwuc 


Jonesville,  Wisconsin 


Deeign  of  meclMiiical  and  electrical 
cempenent*  and  chotsl*  In  UHP  and 
mlcrewave  sytteme. 


gtminiaimnmiiiKHBitnHimtS 


Reseontible  positiens  in  mecbanical,  elec¬ 
trical  qr  electronic  engineering,  physki 
or  engineering  physkt  for  advanced  de¬ 
velopment  ond  design  of  special  eqnip- 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  yeors'  experience  in  ex¬ 
perimental  research  design  and  dovelop- 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optkol 
equipment,  servomechanisms,  control  de- 
vkes  and  allied  subjects.  Positions  are 
of  immediate  and  permanent  importance 
to  oar  operations.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
ege,  experience  and  other  qunlifkations. 
All  applications  carefully  considered  ond 
kept  strictly  confidential. 

Ind.  Rel.  Manager 
Reseorcli  A  DevalapoMnt  Degt. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartloevilla  •  OklnlianM 


Develepment  of  radio  end  radar  com¬ 
ponents  and  tystoms. 


Dotiqn  of  compononts  for  monnotic  do- 
floction  of  Caftiodo  Roy  Tubes. 


Kolbunan  provides  excellent  lacilllies  for  the  deeign  and  development 
oi  America's  Onset  aircraft  InetnimenU.  In  our  modern  radio  commn- 
nkadone  group  youll  find  a  congenial  atmosphere  In  which  you  con 
do  your  beet  work.  You'll  bo  encouraged  to  advonce  os  our  progroe- 
slvo  organisation  contlnuas  to  grow.  And  you'll  recatva  liberal  benefits 
Including  paid  life,  hospitalisation,  surgical,  accldoni  and  health  Insurance. 


KOLLSMAN  INSTRUMENT  CORP 

SO-Ot  45fli  Avanue  Elmhurst,  Long  Island 
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PATENT 

AnORNEYS 

Major  electronics  manufac¬ 
turer  in  Central  New  York 
State  offers  excellent  oppor¬ 
tunities  in  rapidly  expanding 
patent  section  to  qualified 
member  of  Bar  with  degree 
in  electronics  or  equivalent 
and  sufficient  experience  to 
handle  patent  prosecution 
and  trade-mark  activities 
with  minimum  of  supervi¬ 
sion. 

If  you  are  interested  in  a 
position  requiring  highest 
professional  standards  and 
offering  corresponding  op¬ 
portunities  for  responsibility 
and  advancement,  write 
stating  background,  educa¬ 
tion,  and  experience  fully. 

P-7861 

ELECTRONICS 
330  W.  42nd  St. 

New  York  36,  N.  Y. 


Convolr  in  bnoutiful,  Mimhiny  Son  Diogo  in¬ 
vito*  you  to  join  on  "onginoors**  onginooring 
doportmont.  Intorosting,  dtoilonging.  otaontiol 
long-rongo  projocti  in  commorciol  oircroft,  mili¬ 
tary  aircraft^  mi**ilo«,  onginooring  rotoorch  and 
oloctronics  dovolopmont.  totition*  opon  in  ltio«o 
*po«ialitod  fioldt: 


lloctricol  Ootign 
Mochonlcol  Dotign 
Sirwctwrol  Doiign 
Strwctwro* 

WolgM* 


$orvo-mo«lianl*m* 
Aorodynomlct 
Thormodynomic* 
Oporotion  Anolyti* 
Syttom  Anolyti* 


Gonorout  trovol  allowaneot  to  the**  occoptod. 
For  fro*  brochuro,  writ*  Mr.  H.  T.  Srook*, 
Enginooring  D*pt.  900 


CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

S303  FACIFIC  HIWAY 
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We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  airborne  automatic  electro-mechanical  control  eqviipment. 


ENGINEERS 


DESIGNERS-LAYOUT  MEN 


MECHANICAL  DESIGN  ELECTRONIC 
ELECTRONIC  MECHANICAL 

SERVO 

This  work  deals  with  the  manufacture  and  development 
of  highly  complex  equipment  of  the  most  advanced 
type  in  a  new  and  expanding  division  of  an  established 
firm  with  20  years  of  successful  experience  in  the  pre¬ 
cision  instrument  field. 

W«  cH»  a  of  tb0  good  fOMon*  why  you  might  liko 
(o  join  OUT  organization  . . . 


SALARY  incroasM  aro  bosod  on  morit 
omd  inItloUvo — two  woolu  VACATION, 
HOSPITALIZATION  BENETITS.  GM'a 
own  INSURANCE  PLAN  —  POSITIONS 
ARE  PERMANENT  duo  to  long  rang# 
manufacturing  and  dovoloplng  pro¬ 
grams  —  EXPENSES  Incidsnt  to  intor- 
▼iowt  ond  moving  all  obsorbod  by 
company  —  HOUSING  and  LIVING 
CONDITIONS  among  tbo  boat  and  fin- 
oat  of  any  along  Lako  Michigon. 


•  Wa  hava  a  Junior  Englnaarlnq  Training 
Progrom  oi  ona  yaar  for  inaxporiancad 
anglnaaring  graduatas.  Opportunity  to  ba- 
coma  acguaintad  with  all  pbaaas  of 
indualry. 

a  For  tha  convanianca  and  diraet  uaa  oi 
anginaars  in  our  Enginaaring  Dapartmant, 
wa  bora  our  own  modal  shop  whara  high- 
aat  akillad  machanics  ara  amployad. 

•  Educational  opportunltias  for  advancad 
dagraat  OTailobla  at  U.  of  W.,  Marquatla. 
Tachnical  anglnaaring  oiiarad  at  Milwau- 
kaa  Vocational  School. 


...  all  inquiriaa  anawarad — writa  or  apply  . . . 
ir  AC  SPARE  PLUG  DIVISION 

Genemi  Motors  Corporatiok 


1G2S  E.  KENILWORTH  PL. 


MILWAUKEE  2,  WIS. 


igineeTS  &  W"*** 

*  ^  e  tiectrlcal  Enjt 


s  itectrical 

Wechantcal  En«lne®«  ^  Engineers 

Servo  Engineers  e  physicists 

Operations  Research  knaiysts 

■r  A  research  and  development 

O  Jorch  laboratory 
The  Research  . 

llent  opportunities  for 

offer  excellen  PP  men. 

/kCN  MttPAR.  WC. 
WnUttU  - - - 

a|a»andrio,Vir9.n.o 


STAVID 

ENGINEERING,  INC. 

has  openings  for 

GRADUATE 
ELECTRONIC  and 
MECHANICAL 
ENGINEERS 

Exparianca  in  Dasign  and  Davalopmant  of  Radar 
and  Sonor  nacasMry. 

■rood  knowlodga  of  Saorch  and  Firt  Control 
Sytftms;  Sorvo  Moebonisms.  Spaciol  Wtopont, 
Microwovt,  Antannos  and  Anltnno  Mounti,  otc. 
Macfcankal  Enginatr  should  alto  liova  txpari- 
tnet  in  pockaging  of  Eloctronic  Equipmont  to 
Gov't  spacificotions  including  design  of  cem- 
plox  coblnots.  shock  mounts  and  svroy  broco 
structuris. 

FIELD  ENGINEERS 

Quolifitd  tn  instruct  in  Hit  eparotion  ond  su- 
parviso  installation,  mointanonca  and  rtpoir  of 
Rodor,  Sonar  and  allied  aiactronic  aquipmants 
in  Hia  Fiald. 

A  chonca  to  grow  with  o  young  and  progrossiro 
company;  tolory  and  odvoncamant  cemmon- 
surota  with  ability;  libarol  vocation,  tick  loovo. 
9  paid  belidoyt,  group  lifi,  ticknoss  and  occi- 
dont  inturonct  plant,  and  o  worthwhilo  pontion 
tytlom. 

Personael  Office.  200  W.  Seventh  St. 
Plabiriehl.  N.  1.  -  Tel.  PI.  6-4806 


SYSTEMS  ENGINEERS 

•  Radio  Communications 

•  Antenna  Design 

•  Microwave 

•  Terminal  Equipment 

•  Teletype 

•  Radar 

ELECTRONIC  SPECIALISTS 

•  Propagation 

•  Test  Equipment 

•  Technical  Writers 

Rotponoiblo  poaitions  with  a  wall  aitob- 
lithad  prograaaiya  organisation.  You 
banafit  from  high  wagas,  paid  vaca¬ 
tions.  ond  holidays,  troval  allowanca, 
group  insuranca,  and  a  good  chonco  for 
odvoncamant. 

Applicant!  muat  hova  divartifiad  train¬ 
ing  ond  axparianca.  All  positions  tub- 
ioct  to  troval.  Porsonal  intarviawa  will 
bs  orrangsd  for  applicants  masting 
amploymant  raqulramants.  Writs  full 
rosums  of  oducation,  axparianca  and 
amploymant  to: 

Gaorge  W.  Sarbacher.  Jr. 

NATIONAL  SCIENTIFIC 
LABORATORIES,  INC. 

2010  Matsockutetts  Avenue,  N.  W. 
Washington  6,  D.  C. 
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LEWIS  AND  KAUFMAN  LTD. 

LOS  GATOS,  CALIFORNIA 

— • 

TO  HELP  US 

COMPLETE  NEW  TUBE  LINE 
WE  NEED  ONE  OR  TWO 

JUNIOR 

ELECTRONIC  ENGINEERS 

WITH 

TUBE  BACKGROUND 

• - • 

wR/rf  DiRfcr  10 
N.  V.  BRAMLEY 
Chief  Engineer 


Engineers,  physicists,  designers,  technicians 


Investigate  the  ehallenging 
new  opportunities  in  the  guided  missile  industry 

BENDIX  OFFERS  EXCELLENT  POSITIONS 
IN  ITS  WELL-ESTABLISHED 
GUIDED  MISSILE  PROGRAM 

To  men  interested  in  the  rapidly  growing  guided  missile  industry, 
an  association  with  Bendix  offers  unusual  advantages.  For  here  at 
Bendix,  guided  missile  work  is  not  a  side  line,  but  a  well-established 


program  with  over  seven  years  of  successful  development  and  re¬ 
search  backing  up  today’s  operations. 

No  finer  engineering  and  production  facilities  are  found  anywhere 
in  the  industry,  and  the  men  responsible  for  the  Bendix  guided  mis¬ 
sile  program  are  recognized  leaders  in  their  field.  Job  opponunities 
range  from  theoretical  systems  analysis,  through  product  and  test 
equipment  design  and  development,  to  field  test  and  flight  evaluation. 


OPENINGS  IN: 


Aerodynamics 

Electronics 

Microwaves 

Dynamics 


Hydraulics 
Mechanics 
Servo  Mechanisms 
Structures 


Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Overseas  duty 
not  mandatory.  Salary  will  be 
commensurate  with  experience. 

Please  forward  your  personal 
experience  record  to: 

L.  H.  Bailey 
Field  Eng.  Div. 

Reeves  Instrument'  Corp. 

Roosevelt  Field  Mineola,  L.  I.,  N.  Y. 
Garden  City  7-3720 


LET’S  DISCUSS  OUR  MUTUAL  INTERESTS 


Employment  Dept.  Bendix  Products  Division 
Bendix  Aviation  Corporation,  401  Bendix  Drive 
South  Bend  20,  Indiana 
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naies  at  interest 

im 

electron! 

#  An  epportueity  to  do 
big hly  creetiva  work 
with  on  expoadiag 
organixotiee  in  ou 
important,  1  o  n  g  - 
rouge  field. 

c  engine! 

#  Enjoy  the  odvon-  I 
toges  of  living  in 
Danbury,  Connoc- 
ticut,  0  comfort¬ 
able,  scenic  New 

1  Englond  community. 

jrs^_ 

#  Independent  re¬ 

search  projects  in 
which  imagination 
ond  initiotive  ore 
encouraged. 

#  Excellent  working 
conditions  ia  a  new 
and  modern  plant. 

#  You  con  expoct 
prompt  recognition 
of  abilities  ond  ac¬ 
complishments. 

#  Moving  expenses 
paid.  40  hour  week 
with  poy  for  over¬ 
time. 

I*m»ltl0mm  Arm  Xmir  Oprn  Far  ilfrn 
WUh  Expmrirmrm  ims 

Dasifn  of  clrcoiti  fof  radar,  tonar,  oorvo  tyttooit,  onaloaut  or  difitol 
comautor*,  or  data  (tarofo  tyttami  or  dosian  or  oloctronk  loot  ond 
mooturomont  oquiamont  oiod  to  tost  oay  of  tho  foroqoint. 

AtUrott  mil  Imqmirlot  ta  J.  H.  MeCmnn 

SPERRY  PRODVCTS,  Ine. 


B  A  IV  B  UR  V 


€  O  IVIV  K  C  T  I  CUT 


ENGINEERS 


Join  0  loader  in  electronic  development  ond  manufacturing  in  Southern  California. 
Real  opportunity  for  expressing  creotive  ability  and  accepting  professionol  challenge. 

Electronic  Engineers  Mechanical  Engineers 

Qoalifitd  and  oxporioncod  in  dovolopmont  of  To  design  electro-mechanical  equipment  items, 
functional  circuitry  and  product  design. 

Radio  Receiver  Specialists 

Develop  new  standard  and  display  types,  V.H.F.-U.H.F.  range.  Advanced  con¬ 
cepts  of  receiver  principles.  Interesting  long  term  projects. 

netoeotlen  expense  nllewsd  eeeepted  eandidntes. 

ExeeUent  eendHIeni  Ineluilini  leoulnr  ndvanee  review,  health  and  disability  Insur- 
anee.  40  hour  wsek.  standard  paid  holidays  and  annual  vacations.  Central  lecatlen. 

Rslaeatlen  should  net  disturb  urpent  military  prelects. 

Send  comploto  roaumo  with  incomo  history  &  roquiromonts  to  onginooring  omployment  mgr. 


lEl  LABORATORIES,  Inc. 

LOS  ANGELES  7,  CALIF. 
(A  Subsidiary  of  Hoffman  Radio  Corp.) 


A  NEW  Bendix  Division! 
A  NEW  Electronic  Product! 
NEW  JOB  OPPORTUNITIES 


In  our  modern  plant  at  Yorfc,  Pennsyl¬ 
vania,  this  new  division  of  Bendix  Avia¬ 
tion  Corporation  it  producing  a  now  elec- 
tronk  product.  This  divisiM  has  a  big 
future;  and  this  it  your  opportunity  to 
get  in  on  the  ground  floor,  with  excellent 
possibilities  for  rapid  advancomont.  We 
need  the  following: 

•  ELECTRONICS  ENG. 

•  MECHANICAL  ENG. 


We  have  many  openings  for  men 
iO  qualified  by  education  or  experi¬ 
ence  in  ali  phoses  of  electronics. 


YOU  BENEFIT 

With  the  Bendix  York  Division,  you  wiii 
benefit  from  high  wages,  paid  vacations  and 
holidays  and  ideal  Hving  conditions  in  a 
beautiful  suburban  area. 

Write,  Wire  or  Ahorse, 

Ompdrtmmnt  Y~t 


ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHF 


37«1  SO.  HILL  ST. 


PRODUCTION  ENGINEERS 


DRAFTSMEN 

Caroor  Oppertunllioa 
With  Old  AtobUtliod 
CoBiral  CoBBoctlcut  Firm 
luloiuadaq  Froioctn 
Tep  B^arloa 
gaburbna  Ueiag 
Wa  Need  Moss  Biqsorleiseud 
In  Boreo  MoehoBinmn 
UW.  VHF.  Mkeoworo. 
■ooelTaea,  Tromomlttaru 
VarMsl#  Caprtsdieru 

hepjiot  Hold  la  Strict  Coolldeaco 
Wrffa  Or  Pboea  Celloct 
Parooiural  ffgr,— Aharsrood  7-S741 


ALLEN  0.  CARDWaL  MFG.  CORP. 

Ploinyillc,  Connecticut 


HOUSTON,  TEXAS 

Predolon  equipment  manufacturer 
needs  qualified  eseperieneed  engi¬ 
neer  for  audio  and  anb-andlo  trone- 
iormer  deelqn  and  dewelopment. 
Experience  with  hiqh  permeobUltr 
olloyg  desirable.  Knowledge  of  mag¬ 
netic  circuitry  must  be  auiflclent  for 
dewelopment  work  on  magnetic  am- 
pUliera.  Salary  commensurate  witb 
ability. 

SOUTHWESTERN 
INDUSTMAL  aECTRONICS  GO. 

P.O.  BOX  190SB  HOUSTON  19,  TIXAS 


Intsrssiini  (rtalivt  srork  wilk  tbs  omsI 
rtiourttiul  and  progrsssiys  fimi  is  lbs 
fitid  at  Isltvitian  aquipma'- 
This  pasilkn  is  ptrxiaaanl.  II  will  affar 
•vary  appartaaity  far  uaiiaiiltd  odviacs- 
ntal  tad  far  davtiapiag  a  stcctsifal 
cortor.  Tha  ploat  is  aaw  bassad  ia  a 
ntwIy-ocqui'H  lariat  haiMag,  aaly  22 
milts  tram  dowatawa  Haw  Yttk  Qly.  Tha 
sorraondiafs  aod  atmasphara  ora  stkaala- 
tiog  oad  rangtnial. 

Attroctive  Salory 

Write  stating  qualifieotions. 

ILONOEI-TONGUE  LABORATOtlES 

536-53«  NORTH  AViNUi 
WISTFIILO,  NiW  JIRSfY 
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ELECTRONICS  ENGINEERS 
WANTED 
SOUTHERN  CALIFORNIA 

Attractiva  opportnaittos  oUorod  to 
Englnoon  •xporioncod  ia  oad  qaoli- 
iiod  to  doaiga  aircraft  fluah  aotaaaaa 
oad  radooiaa. 

Complata  modaro  focilitlaa  for  lab¬ 
oratory  taatlaq  and  avaluotloa  arall- 
obla. 

Salary  dapaadant  upoa  axparlaaca 
and  ability. 


Contact  Mr.  I.  C.  Buckwaltar, 
Chiaf  Enqinaar 


DOUGLAS  AIRCRAFT  COMPANY.  Inc. 

LONG  BEACH,  CALIFORNIA 


ELECTRONIC 

ENGINEER 

WANTED 

Progressive  and  expanding 
Southern  California  Elec¬ 
tronic  Design  and  Manu¬ 
facturing  Company  needs 
experienced  electronic  en¬ 
gineer. 

Excellent  opportunity  for 
advancement. 

Send  detailed  resume  of  ex¬ 
perience  and  qualifications 
to: 

CAL-TRONICS  CORP. 

12956  West  Washington  Blvd. 
Venice,  California 


ENGINEERS 


where  do 
great  ideas 
come  from  f 


Today,  the  great  ideas  that  benefit  mankind  come . . . 
^  not  from  a  struggling  young  genius  in  a  garret . . . 
but  from  men  who  work  in  an  environment  rich 
with  incentives,  facilities  and  resources,  enabling 
them  to  put  their  ideas  into  practical  application. 


This  is  the  kind  of  working  environment 
that  Magnavox  has  always  provided  its  engineers. 
It  is  not  surprising,  then,  that  Magnavox  engineers 
have  developed  many  of  the  “firsts”  in  radio  and  television 
and  are  today  among  the  leaders  in  the  electronics  industry. 


More  than  ever  before,  Magnavox  engineers 
work  under  conditions  conducive  to  creative  thought. 

They  constitute  a  completely 
self-contained,  closely-knit  organization 
devoted  to  engineering  exclusively 
with  all  other  services  available  to  them. 


Needless  to  say, 
job  satisfaction  at  Magnavox  is  unusually  high. 


- OPPORTUNITIES  ARE  GROUND  FLOOR  IN  THE  FIELDS  OF:  — 

Radar  Synchros Servo  Systems 

Radio  —  Commercial  and  Military  Magnetic  Devices 

Television  —  Monochrome  and  Color  Electro-Mechanical  Devices 
Magnetic  Amplifiers  Navigational  Aids  —  Fire  Control 

DESIGN  -  DEVELOPMENT  —  CIRCUITRY 
Electrical  Eaghieers  —  Mechanical  Engineers  —  Physicists 


Pl«a*e  forward  complete  remoM  to: 

MR.  BYRON  D.  SITES 

IKE  RAAGNAVOX  COMPANY 

PORT  WAYNE,  INDIANA 
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WMITt  FOK  OUk 
FRlt  BULLITIM 


r.T.Ty-T.M-MiiOi 


Vitf.Vl'SS  LECTROIVIC  RESEARCH  TCRE 


OOA 

OAI 

OZ4 

OZ4A  .  . 

lAJ 

lAKiT 

lAk 

IA7GT 

tnuiT 

IB4P 

IBS 

ICKJT  . 

ICS  . 

IC7C 
IDSGP  . 
107C 
IMGT.  . 
lESCP... 
IPS 

IFSC  . 

IPS 

IU4CT 

IGSC 

KiSCT 

IH4C 

iiu<;t 

IHSC 

IHSCT.  . 

use  . . 
use  ... 

IL4 . 

I  LAS  ... 
ILAS  ... 
ILBS _ 

ii.es. .  . . 

ILCS 

IL»S _ 

II.U  .  . 
ILHS 
ILNS  .  . 
INSGT  . 
INSe  .. 
IPSCT  .. 

igscT . 


Trv*  No.  Price 

ixT  .sj 

MS  I.S8 

JAS  ..  .7S 

SA7 . 7S 

2B7  .7S 

2ES . 9S 

2X2 . SS 

2X2A  .  I.SS 
SAS  SS 

SAS . SS 

SAser  .  1.5# 
JB7  .57 

SCS  1.15 

SDS  .57 

2LPS  .  .SI 


Type  No.  Price 
SN7eT  .*s 

spser  SS 

sg7 . SS 

SSS . 72 

SS7  .  l.tS 

ss7e . SS 

SSA7 . 71 

SSATGT .  .S7 

SSB7Y...  I.## 

S.SC7 . Si 

SI<I>7GT .  SS 

S.SPS  .Si 

sspser  SS 

SSP7  .7S 

sse7..  .7S 

SSH7  .75 

SSH7eT.  .75 

SSJ7  .71 

ssj7eT  .  SS 

SSJ7Y  .SS 

SSK7  .72 

SSK7eT  .72 

S8l.7eT  .81 

SSN7eT  .7i 

S.SN7>5eT  2.  IS 
ssg7  .SS 

SS07eT  SS 


Type  No.  Price 


l2AH7eT  l.ii 


Type  No. 
SiLSCT  . 
SSYSCT.. 


I.55B _ 

SS . 

57 . 

SS . 

SS . 

7SL7eT.. 

7IA . 

75 . 

7S . 

77  . 

78  . 

7S . 


SiV . 

SS  szs... 

85  . 

8SY . 

ll7N7eT 
II7P7GT. 
II7ZS  .. 
II7ZSGT. 
PM-ISSS. 


SZ4 . 

4A4  . 

t.44 

.•i 

4<;D44; 

4D4 

2.21 

.88 

4aSS7  .  - 

4ST7 

.44 

1.49 

12AIT4  . 
12AU7  .  .  . 

.71 

.84 

38 . 

38  Spec. . 

.78 

.45 

TranamIttIntI 

2i:9t 

2C:93 

4A7  . 

l.#5 

4i>8<;  . . 

.82 

ST7G 

1.44 

12AV4  .  . 

.94 

31 . 

.54 

end  Speclel  1 

2D2I 

4At  .... 

.49 

4E9 

l.lt 

41 8 

.48 

UAV7  . 

.44 

32 . 

.44 

le 

2E22 

SAB4 

SFSCT.. 

.83 

SIJS 

.48 

12AW4  . 

1.3# 

32L7GT . . 

.67 

1 

2E24 

SAC5GT. 

1.14 

4F4C;  . 

.87 

4V4  . 

1.44 

USAS  .. 

.44 

34 . 

.44 

Type  No. 

Price 

2J2I 

4AC7  . . 

.89 

4F7  .... 

1.89 

svsc 

.84 

UBA7  , 

.49 

35/51 .... 

.94 

[>A2 . 

5  .#5 

2222 

4A<;7W  .  . 

).i5 

4P8G  . 

.41 

SVSGT 

.47 

I2BI>4 

.44 

39A9 . 

.72 

aA3  .  .  . 

1.19 

2224 

*ADSt;  . . 

.48 

4<;4Cs  . . 

.44 

SW4GT 

.44 

12BE4 

.44 

39B5  . . 

.79 

[>A4G  .  . 

1.29 

2227 

4AD7C;  .  . 

l.i4 

4H4 

.44 

SWSGT 

.88 

UGS 

.49 

39L4C;T.. 

.47 

OB2 . 

1.18 

2231 

4AE4C;  . 

.84 

4H4GT. 

.44 

4X4 

.94 

UF5GT 

.7# 

39W4  .  . 

.59 

OB3 

1.14 

2232 

4AP4G  .. 

.84 

429  .  . 

.94 

4X9GT 

.94 

I2H4 

.44 

i5Y4  . 

.72 

ck:3  . 

1.18 

2J33 

SAGS  .  . 

.74 

425<;  . 

.44 

SYSG 

.84 

I229<;T  . 

.55 

iSZSGT  . 

.44 

OD3 

.49 

2234 

SAC7 

1.45 

sjk;t.  . 

.99 

S/.V5G 

.84 

12K8 

.78 

39Z9GT  . 

.99 

1B2IA 

2.S5 

2237 

4AH4 

1.2# 

SiS 

.49 

7A4 

.74 

Ug7GT 

.47 

34 

.44 

IB22 

2.58 

2238 

SAJS 

1.49 

427 

.44 

7A9 

.74 

I2SA7<;T 

.44 

37 . 

.44 

1B23 

4.48 

2234 

SAKS 

.84 

427GT.  . 

.74 

7A4 

.75 

I2SF9 

.7# 

38 . 

.44 

tB24We«t.  12.49 

2248 

WE-4AK5 

1.89 

428(;  . 

1.28 

7A7  . 

.74 

I2SF9GT 

.74 

34  44 _ 

..94 

IB24.Syl.. 

18.49 

2248 

4AK5W 

2.#5 

SKSCT 

.44 

7A8  .  . 

.78 

USF7 

.89 

41 

.71 

IB24A  .  . 

34.94 

2244 

4AK4 

.44 

4K4GT 

.49 

7AI>7  . 

1.44 

t2SG7  . 

.89 

42 

.7* 

lBi4 . 

3.73 

2J.64 

SALS 

.94 

4K7 

.74 

7AH7 

1.48 

I2SH7  . 

.73 

43 

.74 

IB27 . 

14.45 

2J54 

4ALSW.  . 

2.49 

4K7G 

.84 

7B4 

.74 

UIU7 

.71 

49 

.7# 

IB24 . 

2.79 

2J5S 

4AQ9  ... 

4L9C;  . 

1.44 

7B.9 

.74 

USi7GT. 

.49 

49Z9(;T 

.84 

1B32  .... 

3.75 

2JSI 

4A04 _ 

^74 

41.4 

1.87 

7BS 

.7# 

12SK7 

.44 

44 

.81 

1 B39 . 

11.88 

2244 

4AR5  .  .  . 

.74 

4I.4<; 

1.4# 

7B7 

.74 

I2SI.7GT 

.43 

47 

.44 

1B34 

12.98 

2K23 

4AS6  ... 

.44 

4L4<;A 

1.34 

7^8  .  . 

.78 

U.SS7GT 

.84 

98  . 

1.84 

1B37 . 

14.29 

2K25 

4AS4 

2.29 

4L7  ... 

.44 

7G4 _ a 

.49 

U.sg7GT 

.48 

98A9 . 

.84 

1B38 . 

32.5# 

2K24 

SAS7G.. . 

4.29 

4L7G  . 

.89 

7C;9 . 

.74 

USR7  . 

.7* 

98B5  ... 

.44 

1B48 . 

4.49 

2K2H 

SATS .... 

.53 

5N7 _ 

.44 

7G4 

.74 

USH7eT 

.84 

5#<;5 . 

.44 

1B41 . 

47.98 

2K24 

Type  No.  Price 
2KS1  2S5.SS 
2KSSA. .  2S#.S# 


iM2i .  S.75  : 

iB2S _  5.2# 

2B2SW...  7.5# 

iB2S  _  S.5# 

iM2S  _  S.7S 

iB27 .  S.2# 

iB28  7.75 

iBPI  .  5.75 

iC22  .  .  SS.S# 
iC21  S.S5 

iCiS  .  1.85 

iC27  .  S.S5 
iCll 

EL-CIB  i.SS 
5(^7  32.5#  , 

iCSS  .  12. S5 
K;PI  ..  2.25 

il>2l  2.S8 

illPI  S.85 

iDPIA  ..  S.75 

iE2S  .  Ii.75  ■ 
iEPI  .  S.75  i 

iPP7  .  2.S# 

iPP7A  . .  S.S5 
icpi  .  i.SS 
iHP7  .  i.SS 
ijii  .115.## 
S-I25A.  2S.5# 

SAI  1.18 

SAPI#  .  S.S# 
SB22 

P:L5B  8.S5 
4H2S  .  5.75 

41125 

EI.-SCP  8.S5 


4X5## A  .II4.S5 
4XI###A.  125.4# 

5API _  5.S5 

5AP4  .  . .  4.75 

EL-C:SB..  i.SS 

5BPI _  5.5#  I 

5BP4 _  5.5#  < 


Si-IAC  5  .S2  8i-IRTY  5  .SS  8i-22R  5  .SS 

Si-IAP  .3#  S3-ISP  .45  Si-22SP  .8# 

Si-IF  l.l#  Si-ISPN  .5#  8i-22T  I.SS 

8i-IH  .12  Si- IT  l.i#  8i-IS8  .12 

8i-IHP  .22  S3-2AP  I.SS  I  8i-l85  .12 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 
IN  STOCK  UHF<^N<— PULSE— -BN—BNC 

UO-7/AP  »#.30  IIO-23H/TJ8160  UO-58/U  *.70  UG-104/U  |1.40  VC-ISSAJ  I  .(*6  UO-2«lAJ  11.10 
ITCVU/IT  .95  UO-28C/U  1  10  UO-48AAJ  .#0  UO-lOfl/U  .15  ITG-191/AP  .80  UO-262/U  1.10 

UO-15AJ  1.25  UO-24/6  1.30  U(i-5»AA;  2.15  UU-107B/U  2.75  MX-1«6/U  .75  UO-278/U  1.45 

Ua-18/U  1.25  tIO-25/TI  1  35  IKi-OOAAJ  1.75  CO-108/U  2  60  CO-W/U  2.80  UO-274AT  2.30 

no-lHB/U  105  UO-27/U  125  U<1-61A/U  2.10  IKl-lOO/U  2.60  UO-201AJ  1.95  UO-276/U  5.50 

U0.19/U  1.60  Ua-27A/U  2.26  UO-83/tI  1.75  CW-123A/U  .45  l’O-203/U  .65  UO-276/U  2.75 

UO-20B/U  1.60  1  UO-28AAJ  2.95  UO-85/U  1.60  IKJ-146/U  1.95  UO-206AJ  1  80  UO-290AJ  .90 

Ua-21/U  .85  ■  UO-29A1  .95  UU-86AT  2.25  CW-169/U  .60  t'0-224AJ  115  !  UO-291A1  95 


U0.19/U  1.60  Ua-27A/U  2.26  UO-83/t!  1.75  CW-123A/U  .45  l’O-203/U  .65  UO-276/U  2.75 

UO-20B/U  1.60  1  UO-28AAJ  2.96  UO-85/U  1.60  IKJ-146/U  1.95  UO-206AJ  1  80  UO-290AJ  .90 

Ua-21/U  .85  ■  UO-29A1  .95  UU-86AT  2.25  CW-169AJ  80  t'0-224AJ  116  !  UO-291A1  95 

UO-21AA1  1.50  i  IIO-29AAJ  1.86  UCl-87Ar  1.40  UO-166A7  32  60  UG-236AJ  8.85  ;  Ue-306/U  2.85 

UO-21BAJ  1.00  i  ltO-29BAJ  1  75  ITO-88/U  .90  UO-167A1  3  75  »io-048/tT  o  28  '  2-85 

UO-21C/0  1.06  UO-80/U  2.80  '  UO-89AT  1.10  UO-171AJ  2.25  ;  MX-367^  .85 

UO-22/U  1.80  !  UO-84AJ  9.76  UO-90AJ  1.16  UO-178AJ  .36  2.86  |  U0.414/U  1  95 

U0.22BA7  1.20  1  U(^88/1T  12  50  UO-08  ir  1.85  UO-175A7  12  UO-25VU  2.75  ;  UO-498AT  1.80 

DO-22CyU  1.20  !  UO-87/U  17  50  I  UG-102AJ  80  UG-176AJ  .12  nG-286Al  l.»5  UG-536AJ  1.85 

UG-28AJ  1.20  UG-57iBAJ  1  85  I  UG-loa/U  68  UG-IHAJ  .24  UO-260A7  85  UO-626/U  1.36 

QUOTATIONS  UPON  RIQUIST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

M-3S8  5IC-277  Plc259A  PI.-325  1  - - 

M-SA9  MC-820  PU274  80-239  08-C  49120  0-168950  Ea-485696-5 

M-859A  P0358  P0384  80-204  93-M  49131A  D-106132  E8-089172-1 

M-S80  PL-259  PI/-293  TM-201  I 


1.85  UO-175A7 
.80  UO-176AJ 
68  UO-inAJ 


MFn  VDC 

2  4## 

i-s  4## 


•  SS#  I 

8-8  S## 

S-4-4  S## 

S  1  8  S## 


1  1### 

2  I### 

2  1###  R'4 

i.8-.5  1### 

S  1### 

S  I### 


OIL  FILLED  CONDENSERS 

MFD  VDC  erlce  MFD  VDC  P 


i-i 

-I  13##  1 

$LRS 

IS## 

.44 

IS## 

3.5# 

15## 

3.#5 

1  3### 

.*5 

.25 

3### 

1.5# 

3 

3### 

1.3# 

3### 

l.#S 

3### 

1.75 

U 

3### 

t.«S 

35## 

3.75 

1-1 

2988 

i.SS 

u 

35## 

IS.M 

3### 

3.4# 

5### 

5.4# 

.#$ 

4### 

1.35 

3  X 

.2  ###• 

3.*5 

#•## 

».#5 

5### 

3.5# 

5### 

4.88 

2 

5### 

U.S# 

5 

5### 

3#.S# 

.#1 

-.#5  #KV 

1.49 

MFD 
,  I 

VDC 

Price  j 

Mr  „ 

VDC 

Price 

S### 

tf.OS 

.##1 

5#KV 

534.5# 

.1 

7###  R'd 

1.7#  1 

.#35 

5#KV 

43.5# 

I  .l-.l 

7### 

5.05  ; 

.3 

5#KV 

IS.## 

•< 

75## 

3.55  1 

.35 

5#KV 

95.## 

•> 

75## 

7.*5  ; 

7.5 

33#VAC 

l.«S 

I-I 

75## 

35.5#  : 

3# 

3MVAC 

33#VAC 

3.45 

#75-. 

#75  SKV 

#.5#  ! 

I-S 

1.95 

1 

I5KV 

3«.S#  1 

ii” 

li#VAC 

4.1# 

.1 

UKV 

#.♦5  1 

31#VAC 

4.5# 

1 

ISKV 

45.##  : 

5 

44#VAC 

3.1# 

.#45 

UKV 

4.7#  ' 

3.# 

S##VAC 

3.5# 

.#5 

ISKV 

4.«S  : 

7 

S##VAC 

in 

;  -35 

3#KV 

1«.45 

t 

#«#VAC 

!  1 

3#KV 

54.##  j 

1 » 

25KV 

SS.##  ' 

1 

OILMITES 

MFD 

VDC 

TYPE 

Pkloe 

.#3 

488 

OM-###3 

5  .45 

.#5 

s## 

OM-###S 

.40 

.1 

s## 

OM-St# 

.51 

.35 

488 

0M-#3S 

.55 

.5 

s## 

OM-*S# 

.50 

I.# 

### 

OM-#5t 

.05 

COAXIAI 

Type  Price  Per  M  Ft. 

CABLE 

Type  Price  Per  M  Ft. 

Tsrpe  Price  • 

M 

R(}-5/U . 

..  5140  . (W 

RO-18/U... 

..  8210  00 

R<J-2«/U . 

$476  00 

RG-67/U . 

S325.00  : 

RG-d/lI . 

..  ISO  00 
55  00 

RO-IT/U... 

. .  OAO  00 

RG-2«/U . 

60  00 

RO-58/U . 

80  0» 

RO-7/U . 

RG-18/0... 

..  WK)  00 

R(M4/U . 

SOO  00 

RG-68A/U . .  . 

70,00  . 

RG-8/U . 

..  10000 

RG-19AT.,. 

..  1350  00 

RO-SO/TJ . 

800.  (K) 

RG-5»/U . 

80.00 

RG-O/D . 

..  350  on 

RG-20/IT... 

RO-2l/tJ... 

..  1460.00 

RG-54A/U _ 

«7  00 

RO-82/U . 

75.00 

RG-WA/U .  . 

..  276  00 

..  2-30. 00 

RG-56/tI . 

1 10  (M) 

RG-77/U . 

100.00 

RO-lO/lt... 

RG-ll/U.... 

..  240  011 

100  00 

RO-22/U  .. 
RG-22A/U. 
RO-24/U... 

160.00 
a.  286.00 

ADD  25VTO 
TIES  UraER 

PRICES 

SHOWN  FOR  QUANTI-  \ 

RG-12/0... 

. .  240  00 

..  575.00 

600  VT 

_ 

CM  EQUIPMENT 

K  Band  RF  Head  RT-99/AP8-32:  (IncI  3131  Maa- 

natran,  2K33A  Klyttran  atc.l . SSSOTOO 

Radar  Tranimlttar  T-S5/ APT-5  300-1600  MC— 

complata . $175.00 

10  CM  Cryrtal  Mixer — Paund  Tyiia— lyaa  N  Rttlafa 

$19.50 

AN/APR-4  Braad  Band  Raceiaar  and  Tunln*  Units 
TN-16  (  38-95MC).  TN-17  (  76-300MC).  TN-18 
(30O-I00OMC)  Idaal  Lak.  Raealver — Prieat  an 
Raquaet. 

CM  TEST  EQUIPMENT 

iCM  PIcku#  Harn  Antanna  AT-48/UP . $6.95 

lOCM  SIfnal  Ganaratar  I-I38A . $185.00 

lOCM  Fra*.  Matar  CW  60  ABM . $97.50 

3CM  RF  Laad— I50W.  Avf.  Pwr.  TS-IOSA/AP  $32.50 
lOCM  RF  Lead  CG.97/AP . $22.50 

PULSE  TRANSFORMERS 

In  Stock — lmm#4tot#  0#Nv#ry 
UTAH  X'«T.2  9280  9341  UTAH 

1262  9310  9350  w  ■ 

G.E.— K24S4  AN/APN-9  (352-72501 

G.E.— K24S8  AN/APN.9  (  352-7251) 

G.E.— K2449  AN/APN.9  (90I75S-50I) 

G.E.— K2744B  AN/APN-9  (901754-5021 

G.E.— 68GS27  Waatlniheate— I32AW2 

G.E.— S8G828  Waatlnihenaa— I38DW2F 

G.E.— S8G929GI  Waatlmheeia— l•SAW2F 

G.E.— 00GI3  Waatinilieaae— I76AW2F 

G.E.— 00GI52  Waatlatheeaa— tS7AW2F 

Phllca— 352-7071  Raytbaan— UX.7350 

Philee— 382.7148  RaytHaan—UX- 10065 

Phlla#— 352-7150  W.E.— O-III3I0 

Phila#— 352-7178  W.E.-D- 103247 

Philee— 352-7190  W.E.— 0-153325 

Phllao— 382-7224  W.E.— 0-IS446I 

FILAMENT  TRANSFORMERS 

input— 11s  V.,  50/60  CYCLES 

UTC  5  V.  •  lA.-Menn.  MaO . U.2t 

QE  5  VjA  a  8A.  aaM  S  V.  •  OA  Inaul. 

TOO  V.-Xncl.  Caaa .  SJS 

UTC  0.3  V.  •  .SA-Hertn.  lanlad .  1.45 


CE  0.3  V.  #  2#A.-Ciasl.  Case .  4.25 

CE  0.1V.  •  LlAt  S.1V.  «  OlOAi  SV.  9  2A.. 

Opaai  Frame .  LOO 

Raythaeai  O^W-CT.  »  IA.1  OJV.  A  -SA  Inaul. 

1700  V.  moi-Herm  taalarf  2.1# 

INPUT— 200/230  V.,  50/60  CYCLES 
SE  IMUI.-SMV  End.  Case  2.10 

OE  SV.  CT.  •  T.SAi  Inau!.-!.*  KV  Opan 

Frame .  MS 

OE  5  V.  CT.  •  T.5A|  Inaul.-TKV  Opan 

GC  5V.CT?*A‘  7jA."iiNul'.-ia  KV  Encll  *'** 

Frame .  #J1 

OE  INPUT  19t.SV.,  50/00  CVCLESi  Sec- 

-  -4.-1V -«a  8«-$8V.  6y  0  taps  Opan  Frame  735 

OE  INPUT  220V  *0  CYCUST  iac.-SV.CT.. 

_ A  7.5A.,  lnaul.-$KV-Opan  Frame....  4.00 

farms  25%  cask  with  orU#r,  bofanc#  C.  O.  0. 
un/ass  fotaO.  AH  pritws  not  f.  O.  0.  our  wora- 
houso,  nih.,  Panna.,  tuhioet  to  ehango  with¬ 
out  noiko. 

CABLE  ADDRESS  a  “LECTRONIC  PHILADELPHIA** 


4T0 


JuM,  ;»53  — ELECTRONICS 


i:ry*tal 


INil  . 
IN2IA 
INJIB 
IN2J  . 
INil  . 
IN21A 
INilB 
INi7  . 
INII 
INM 
INMA 
INIS  . 
INM  . 
INM.. 
IN4I 
IN4i  . 
IN4J 
IN4S 
INSi  . 
INS5  . 
INM. . 


ELECnONICS  — iime,  T»53 


SEARCHLIGHT  SECTION 


SPECIALS 


STANDARD  BRANDS 
ONLY 


WklTt  FOR  OUR 
FRff  aULUTIN 


SI. If 

I. M 

J. M 
I.JS 
l.fS 
3.7S 
S.4S 
I.Tf 


SYNCHROS 

ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 


TRANSFORMERS 

WntinfheuM— HlMnll— Prt— IISV  60  <y.—%  KVA 
— Sw  «l— 240V  0  I.MA.;  8m  «2— 240V  0  I.S4 

A  . SI8.7S 

G.E.— HI  ValtM*— Pri— njV  60  ey.— Bm.  6250  V  « 

BO  MA— I2.5KV  liKulatlan  . $IS.50 

Canttant  Valt.  Tranafaraiar — Thar4arwn  T-44I93A — 
laaat  05-I3S/IM-270  VAC  60  cy.  Oataut— IIS 

VAC  350V A  . 052.50 

Cenitant  Valt.  Trantfenaar — Bala  30007 — Inaat  OB¬ 
ITS  VAC  60  ev.  Oataat  IIS  VAC  250  VA. .  .  .045.00 


TYPE  “J"  POTENTIOMETERS  $1.25  ao. 


AY-IOID 

SD 

ODG 

X 

UDbEI 

C-76t46 

ICT 

SDG 

OG 

lit  FI 

C-44606-0 

C-76t46 

IDG 

SF 

7DG 

tJiGl 

C-$0701 

C-76694 

IF 

SG 

7G 

IJIHI 

C-S0770-1 

C-76410 

1G 

IN 

A 

UIMI 

C-4640$-l 

C-76411 

1HG 

SSF 

B 

tJSA2 

C-46400 

C-76414 

ISF 

5SG 

M 

IJSDI 

C-06400-1 

C-7641$ 

SB 

OCT 

N 

fJSHAI 

C-77010 

C-76070 

$CT 

tJDSAt 

C-76131 

SYNCHRO  CAPACITORS  SYNCHRO  SLOWN  FUSE  INDICATORS 

SYNCHRO  OVERLOAD  INDKATORS 

FREE  I  IBS  Pafa  Navy  Synckr*  Manual,  Wkan  Ranuatlarf,  With  Each  Synchrn  Orrfar 


4K  SB  I  50 

SK  SB  I 

DUAL  "J" 

BOSS  S00  8S 
too  88  IKHS 
2fiOS8  2500  8S 


I  MeO  BS 

J.S  SB 

Met  SB 


POTS— $2.95  M. 

lOK  88  2.6  mcB  88 

220  KM'  6  BOM  88 


100  88  IKHS  220  KM'  6  mrf  88 

260  88  2500  88  1  mM  W  1K/25K  H' 

TRIPLE  "JJJ"  POTS— $3.95  m. 

lOOK/IOOK/lOOK  H'  30K/IB0K/I5K  M' 


2  LOW  INERTIA  SERVO  MOTORS 

DMil  FPC-2S-II— 75V  60  ey.  .11  Aaia  4  Watti. 

Each  . 134.50 

KOLLBMAN— 46  Valt  60  cyda  4  aratti  1500  RPM— 

naw  . 622.50 

PIONEER— 10047-2-A  26  valt  400  cyda  with  40:1 

radactiaa  taar  . $14.50 

PIONEER— CK  13  115  vdt  400  eycia  ladaOM 
Oaaialat  tifnal  oanaratar  (autaaya) . $47.50 


TACHOMETER  GENERA 


GENERATORS  AND  INVERTERS 

EallaM-Piaaaar  tyaa  7I6-3A  (Navy  MaOd  NEA-3A) 
Ovtoat-AC  1 15V  I0.4A  660  ta  I400cy.  14;  DC  30 

Valta  60  Aai»c.  BraaO  naw . $36.50 

EclIOM-Planaar  tyaa  I236-3A.  Oatavt-SO  Valta  DC 
15  Ama*.  Bran6  Naw — Ortalnal  Paefclnf  $15.50 
PE-lf5D  Invartaf— 13.5  VDC  ta  115  VAC  400  ey.  175 

VA  14  (naw) . $75.50 

PE-2I$  Invartan  26  VOC  ta  115  VAC  400  ey  1500 

VA.  (Naw)  . $40.50 

Pianaae  Tyaa  660-IB  Invartar— 26VDC  ta  120V  660 

ay  7  ama  AC  (ataO) . R2.6S 

8.  E.  Invartar— 26  VDC  ta  126  VAC  666  ay  750  V A 

14  . $36.50 

ATR  Invartar  fVDC  ta  116  VAC  60  ey  7SW  $22.05 
PU-7/AP  Invartaiwzs  VOC  to  115  VAC  460  cy  2560 

VA  (Naw)  . 165.60 

EelloM-Planaar  tyaa  I2I2I-IA  Invartar — Valtaaa  aaO 
fraoaaney  ratalataO — 24VDC  16  Ania  Inaat — AC 
aataat  IISV  34  406  ey  250  V A  6.7  PE- (Naw) 
$225.00 

Eellata.Planaar  tyaa  121 16  Invartar— 26  VOC  to  IIS 

VAC  460  ey  I  4  SO  VA . ao.  $79.66 

Eellaaa-Planaar  lyM  121 17  lavartar — 26  VOC  ta  26 

VAC  406  ey  I  4  6  VA . aa.  $33.50 

LalanO  10563  Invartar— 26  VDC  ta  115  VAC  466  cy. 
34  11$  VA . aaL  $76.66 


CERAMIC-CASED  TYPE  G 
MICA  CONDENSERS 

.00  MFO  1500  VDC  61 . ao.  $0.25 

.02  MFO  3060  VOC  61 . an.  9.25 

.064  MFD  6600  VDC  61 . ao.  16.16 

.00016  MFO  26666  VOC  63 . aa.  24.60 


GAMMA  RADIATION  SURVEY  METER 
VIetarMn  MaOal  247A— Ranta  6-.  25/26/250/2566 
mllll-rMnttana  Par  haar— Lah.  .. 

Inttranant  . aniy  S1T6.S0 


A.C.  MOTORS 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

Telephones  -  MARKET  7-  6771  -  2  -  3 


HAVDON  SVNCHRONOUB  TIMINO  MOTOR  —1 16V 

60  ay.  .  2.2W  ■  4  RPM . EA.  $2.20 

AC/OC  BRUSH  TYPE  SERIES  MOTOR  —  MOV 
AC/OC  •  6.3  Amo.  1/26  HP  •  laaaO  5666  RPM 
Rates  .  aaltaMa  far  lawlna  maahina.  hi  aoaaO 
trInOar.  ate.  •  Dim.  I'a'  Ola.  a  I'a'  If.  Shaft 

*4'  61a.  a  H'  l6 . EA.  $2.05 

SIGNAL  ELECTRIC  TYPE  V5I2  Blawar  Matar  . 
IISV  •  60  ey.  •  0.7  Amfa.  -  Olm.  r  61a.  a 

3'/4'  l6 . EA.  $4.76 

EAD  TYPE  J7I-II  CAPACITOR  INDUCTION 
MOTOR  —  IISV  .  I  oh.  •  60  ay.  -  0.6  Amp.  • 
3260  RPM  •  1/7$  HP  •  Intarmaa.  6aly  •  aMa  6 
MFD  (^acltar  -  Olm.  3' 4'  61a.  a  3',i'  Ip. 

EA.  126.50 

EAD  TYPE  LM7II  NCJ.2  6YNCHR0N0US  HY- 
STERE8IS  MOTOR  —  IISV  •  I  ph.  .  SO  ay.  • 
1.0  Amp.  •  1600  RPM  •  1/66  HP  •  Cant.  Daty  • 
UaM  4  MFD.  (iMacItar  .  Olm.  V,'  61a.  a 

4H'  16.  . EA.  $37.50 

BARBER-COLMAN  PYAZ  4276  SPEED  REDUCER 
MOTOR  —  IISV  •  60  ay.  ■  3IW  .  6aw  Ratio 
166:1  .  2  RPM  -  itall  taraaa  .  66  I6.-In. 

EA.  $10.56 

O.E.-MOOEL  5SMVI4HI6  SVNCHR0N0U6  IN¬ 
DUCTOR  MOTOR  —  II6V  .  M  ey.  -  .36  Ama.  . 
75  RPM  -  75  aa.-ln.  tvaaa.  Olm  O'  Ola  a  64^'  Ip. 

•  ahaft  %'  61a.  a  I'V  N . EA.  $22.60 

HOLTZER-CABOT  RBT.2606  AC  InOaetlan  Matar  . 
II5V  .  66  ey.  3  pk.  -  172$  RPM  .  OW  ■  Tarpaa  2.6 

la.-ai . EA.  $6.26 

DIEHL  C7S26I.FP.S3.3.I  nr  DIEHL  CTSSIS-FP. 
63-12  AC  MOTOR  —  ll$V  -  60  ay.  -  3466  RPM  • 
.22  Amp.;  BOV  .  $6  ay.  .  28SO  RPM  .  .a  Amp.  . 
1/46  HP  .  3  ph.  -  aaat  Oaty  .  Dim.  <  61a.  a 
6'/a*  Is . EA.  $4.25 


I  REIIANCE 


MERCHANDIZING  CO 


UO-87/U  $ 

UG-88/U 

i;Cr-«9/U 

U0-)02/0 

UG-103/U 

UO-104/U 

UO-106/U 

UO-1O0/U 

TTO-IOTB/O 

l'0-l«7/U 

Ua-I46/U 

vo-ns/v 

ITO-176/U 

UO-18fi/U 

ua-i9«/u 

UO-203/O 

UO-224/U 

ITO-265/U 

Uf;-2«io/u 

UC>-261/U 

V(i-2(f2/V 

UCi-273/U 

UG-274/T; 

ua-2«o/u 

UO-291/U 

Ua-30«AJ 

ua-»i4/u 

UO-49BAJ 

Ua-4125/U 


PI^274  tl.l* 
PL-278  !.»• 

8<>-2a«  .4« 

UO-13/i;  1.7* 

UO-IKB/U  ».I» 
UO-3()B/U  l.M 
UO-21/U  .W 
UG-21B/U  l.M 
UO-21C/U  l.M 

UG-21IVU  ‘  M 
Ua-22/U  I.W 

UO-22A/U  l.M 
UO-22B/U  l.M 
Ua-23/U  1.2* 

UO-23B/t;  l.M 

vo-nc/v  i.i» 

DO-24/U  l.M 
UO-27/U  1.2* 

VOr-riK/V  2.2* 
UO-27B/U  2.*S 
nO-28AA.'  2.M 
UO~2SB/U  l.M 
Va~30/V  2.M 

UO-57B/U  1.7* 
UO-M/U  .7* 
UO-MA/U  .M 
UO-MA/U  l.M 
Ua-83/U  1.7* 


NEW  COAXIAL  CABLES 

Price  per 


DIFFERENTIAL  UmJ  $4.9S  a#  apW- 

115  V.,M  Cyela  ^ 

«C7t24«  New  $9.95 

sit'  die.  z  SH'  lone 

Uied  betwMn  two  C78248'f  u  *  dzmpener.  Can  be 
converted  to  3600  ]U*M  Motor  In  10  minutea.  Con- 

veraion  abeet  eupplted  (Converted) . SS.50 

Mauntini  Braekata— Bakelite  for  wlejms.  and  dlf- 
ferentlala  shown  above . 3*6  pair 


R<1  S/C*  *140. M  RO  22/U* _  » 

R(»  «/i;  .  IM.M  BO  22A/t' ... 

RO  7/U'  .  IW.M  RO  24/U - 

RO  8/U' .  IM.M  RO20/U  .  .. 

RO  B  U' .  2M.M  RO  2B/U' _ 

RO  BA/U .  27*.M  RO  34/U' - 

RO  10/0 _  2M.M  RO  35/0 . 

RO  11/0*.  IM.M  RO  41/0' - 

BO  11  A/O'  IM.M  RO  54A/U  . 

RO  12/0  2M.M  RO  55/0*  .  . 

RO  1.3/0' .  .  2U.M  RO  57/0' 

HO  17/0.  tM.M  RO  58/0'  . 

RtJ  18/0  Me.M  RO  58A/r'. 

HO  19/0 .  I2M.M  HO  59/0* 

HO  20/0  14M.M  HO  62/0' - 

RO  21/0'  23e.M  RO  77/0'  . 

Add  25H  for  orden  Icm  than  500  feet. 

'  No  minimum  order — other  250  minimum. 


Brand  New  Meter* — Guaranteed 

6-10  nia.  D.C.  .3tt'.  *3.H  0-80  Amp.  D.C.  *H'. 
0-1  Ma  DC.  svt*  TteJur  ..IHcale  Heads  0-4  KV) . 


OIL  FILLED  CONDENSERS 

V.D.C.  Price  MFD  V.l 


SELENIUM  RECTIFIERS 


Price 

*3.4.4 

2.M 

7.4* 

14.44 

.4* 


SOUND  ROWER  HANDSET 

BRAND  NEW 

Includes  5  fl.  cord. — Oasa  no  bat- 
terlea  or  eztemal  power  aouree. 


UNIVERSAL 

JOINT 

ALUMINUM 

Vi*  hole  X  Vi”  O.D. 
^  IV4"  leiM  85< 


Sound  Powered 
Cheat  Set  RCA— 
With  24  Ft.  Cord 

For  Pair 
USED  $17.40 
NEW  $24.40 


TYPE  "J"  POTENTIOMETERS 

1.8. '  1 1.500  1/48.S.  15K  1/4  200K  8.8. 

1.8.  2.000  1/4  25K  8.8.  ;  230K  5/8 

1.8. '  :  2.500  8.8.  70K  8.8.  250K  8.8. 

1.8.  ,  3.000  3/8  80K  8.8.  '  SOOK  8.8. 

1.8.  1 4.000  3/8  lOOK  7/16  :  IMee  8.8. 


POSTAGE  STAMP  MICAS 

mmf  ir.mf  mmf  mmf  mmf  mmf  mmf  mtd  mfd 
10  40  70  125  240  400  680  0016  .004 

20  47  75  135  250  430  800  002 

22  50  Ml  150  270  470  820  0027  005 

23  51  32  160  300  son  910  0033  .006 

24  56  90  175  330  510  .001  0036  .0065 

2.5  60  inn  180  360  580  .0012  .0068 

83  62  no  200  370  600  .0013  C.OOSt 


$1.25  EACH 


OIL  FILLED  A.C.  CONDENSERS 

V.A.C.  Price  MFD  V.A.C. 

7.50  *e.M  15  440 

860  7.M  4  4  375 

660  4.4*  25  330 

660  4.44 , 20  330 

860  4.44  4  330 

660  4.44  3  380 

660  4.34  !  1.75  330 

860  3.44  20  220 

660  3.44  7.5  220 


Price 

*4.24 

2.14 

7.M 

4.74 

2.34 

l.M 


Ohma  ShsM  I 

1000  8.8.  1 

lOK  6/16'J 

15K  8.8.  II 

8D — 8erew  Dtlrer 


Ohma  Shaft  i  Ohma  Shaft 

30K-10K  3/8't  1  Mee.  1/2* 

3K-90K  1/4'  1  Mee.  8.8. 

'  1  Me«.  8.8. 

' — Split  Locking  Buehlnt 
t— With  Switch 


SILVER  MICAS 

mmf  mmf  mmf  mmf  mmf  mmf  mfd  mfd  mfd 
10  SO  100  170  360  510  .001  0024  .0047 

18  51  110  180  370  525  .0011  1)025  .005 

22  56  115  208  390  560  .0013  .0027  OMl 

23  60  120  225  400  570  .0015  .0028  .0056 

24  62  125  240  410  680  .0016  (813  .006 

25  06  180  250  430  700  .0018  .(8)33  .0068 

27  68  135  255  470  800  .0022  .0039  .0082 

80  7*  150  260  488  900  .0023  (104  Oi: 

40  82  155  270  500 

Price  Schedule 

10  mmf  to  700  inid  .  10 

.0011  mfd  to  .002  mfd  .  20 

.0022  mfd  to  .0082  mfd . 50 

.01  mfd .  .  9S 


JONES  BARRIER  STRIPS 

M.I7  8— I41W  M.27  8—141 

V  .21  4—141  .24  9—141 

S  8— 141  .24  9—141 

5— 141MW  .41  3—141 


N34  OryaUI  Ulodr.  .794  IN43A  (WF.400A) 


3— 14H1W  .17  I  8—141 


TIME  DELAY  RELAY 

Raythoea  CPX  24IM 
I  Mia.  Oalay.  115  V.,  M  Cycit 
IH  aacond  recycUng  time  apiing  return 
StlcroawUch  ountaet,  lOA  •  Holda  ON 
long  ai  power  la  appUed  '  Fully  Caaed 

ONLY . 


Pswar  Tm  Switch— OHMITK  (»311-5  Tape)  nonahort 
Ing  tSA  150  V.  A.C . *3.4! 


Tlnar — Induitrlal  Timer  Corp.  15  min.  on  15  min,  off 
contlnuoua  115  V.  A.C.  Fullr  caved  Pluga  Into  octal 
aoeket  . IS.M 


PULSE  TRANSFORMERS 


9340  9350 

0161310 


TELEPHONE  FIELD  WIRE 

W.II5.B 

y,  MILE  COIL _  S7.*S 

1  MILE  REEL _ $14.93 


2J1G1  SELSYNS  ’S" 

400  CYCLE  RRAND  NEW 


1818 

TR104B 


T-1 22962 1-60 


Minimum  Ordara  *3 


AN  CONNECTORS 

See  Our  Ail  FEbmary,  1953  Etectrwics 
PHONO  WIND  WRITE!  YOUR  NEEDS 


Arch  St.,  Cor.  Crotkey  Philo.  3,  Fo.  Tmlephonm  Rittmnhmuf  4-4927 
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ALNICO  FIELD  MOTORS 

L  (Approx.  olM  OToroll  .  .  . 

t%-  X  m*  dtomofr) 

OBLCO  TTPK  #»MNMt 
tT.i  Tolta  DC;  !(•  RPM 

$1*.W 

PM  Motor,  Delco  Txpe  «SMM71t  tT.I  volt: 
DC  Alotoo  Plold;  lO.Oto  r.p.m.;  dlmanalou 
1'  X  1'  X  I*  Ions:  shaft  oxtsnalon  Vi*.  dlam> 

otsr  O.lti'  . $l>Ad 

PIONEER  OYRO  FLUX  GATE  AMPLIFIER 
T^po  It07d-1>A,  eomploto  with  tobss 

tt7J*oa. 

AC  CONTROL  MOTOR 

Diehl  Mfc.  Co..  rPB-ll-T,  !•  Volts,  t  ph 

KOt  RPM.  .ti  anps . 

A.  C.  SYNCHRONOUS  MOTOR  Trpo  RBC 
tiei;  Volts  IIS;  Cyolss  (0;  RPM  «•;  Mfp. 
HOLTZER  CABOT  SUBCT.  Approx,  stss: 
IH*  x  t%’  X  t%' . SIS.M  so. 

400  CYCLE  MOTORS 

PIONBERi  TTPB  CfU  t  Phass;  400  cycles 

_  fU.M  ra. 

RASTERN  AIR  DBVICBS  TTPB  J4»A|  110 
V:  O.IA;  7000  r.p.m.  Slapls  phase  400 

cycle  . HT.M  so. 

AIRESBARCHl  lltV;  400  CPS;  Slnsle 
phase  0600  RPM;  1.4  amp;  Torque  4.0  In. 

OS.;  HP  .OJ . S1>.0»  («. 

BA8TBRN  AIR  DBVICHS  TTPB  JMSB: 
too  VAC;  1  amp;  I  phase:  400  cyclea 

0000  RPM  . ...SltJM  Sit. 

EASTERN  AIR  DSTIOB8.  TTPB  JSlBt 
11$  V.  400.1100  Cyela.  81n(ls  Phase 

fltJlA  ea. 

AIRESBARCHl  AC  Induction,  100  V;  1 
Phase.  400  Cycle,  1  H.P.;  11,000  RPM;  I 

AI^ESKARCHt  aV5  Induction,  100  V;*^ 
Phase,  400  Cycle,  ,11  H.P..  0100  RPM;  l.i 

emps  . SU.M 

Electric  Motor:  PNT— 1400 — Al— lA  Serial 
No.  107,  101  V.,  400  cyclea  I  phase  Kearfott 
Co  •  Ine . $17A»  sa. 

SERVO  MOTOR  10047-2.A;  2  Phooa; 
400  Cycld.  wiHi  40-1  Radyction  Gear 
SMALL  DC  MOTORS 

OEECO  SSOdS7Mi  constant  speed;  17  VDC: 
ICO  RPM;  built-in  reduction  years  and 

Sovernor  . $17AS  ea. 

.  OSTBR:  series  rsysrslble  motor;  1/IOth 
;  10.000  RPM ;  17 V4  VDC;  1  amps; 
SPTtRRT  £80d(Kltt  approx,  sise  1%*  x  1V4* 

,  .  $7JM  sa. 

( Approx,  eiie  .. .  JT  Ion*  x  1 U  -  dial. ) 
OmrM  Blect^  Type  ■^1SAJS7|  17  ToIta, 
DC.;  .6  ampa  I  oa  Inches  torque;  110  RPM. 
rtunt  wound:  4  leads;  rsTarslbIe.SlS.M  sa. 
General  neetrie.  Mod.  iBAlOPJtt;  it  oa 
Inches  torqua  It  V  DC.  10  RPM,  1.01  amp. 

^cral  EI^He-Type  IBAlOAfltf^  *17 
•nchee  torque: 
141  RPM;  shunt  wound;  4  leads:  rereriSble 

o'sAtoAJi^  MdSR'MSJ 

forqujf  i'v  DC*.?-.?;^^  .V.  .•.T'.s'lVX-ii 

REMOrr^ONTROL 

dual  gyro 

Free  and  rats  yyro  type 
46600.  Contains  two  It  volt 
II ^  constant  speed  yyros  . .  . 
11  one  operates  horisontally. 

the  other  vertically.  Vertical 
master  yyro  Influences  hart- 
IwHitoM  .sontal  yyro  position,  which 
In  turn  will  actuate  a  series  of  llmltiny 
switches  controlliny  any  number  of  elec¬ 
trical  devicea  Both  yyros  turn  in  exesss  of 
the  30,000  rpm.  BIxe  1'  x  4V4'  x  4V4'.  Comes 
with  metal  cover . ea. 

rlomfer 

Eastern  Air  Devlesa 
IVps  JIIB;  111  volt: 
400-1100  cycle;  sinyle 
phase;  variable  fre- 
quency;  continuous 
duty;  L  A  R  «1 
^  blower;  approa  11  cu. 

ft./mla . S1S.M 

•LOWER  ASSEMBLY 

111  Volt,  400  Cyela  Westlnyhouse  Type 
PI..  17CPM,  eomploto  with  eapacitor. 

Now . SUJO  sa. 


Gb 


% 


1V4*.  Comes 
. .  tSt.SO  ea. 


SENSITIVE  ALTIMETERS 

Plonsor  Ssasltlvs  altlmstsra 
0-11,000  ft.  raays  .  .  .  call- 
bratsd  la  100*s  of  foot.  Bare- 


INVERTERS 


10S63  LELAND  ELECTRIC  I 

Output;  Hi  VAC;  400  eyelo;  t^haso;  | 

HI  VA:  71  PF.  Uputl  11.1  VDC;  It  ! 

amp . Sii.lS  sa.  | 

PE  21*  LELAND  ELECTRIC  | 

Output:  HI  VAC;  Slayls  Phase;  PF  00:  ■ 
110/100  cycle  1100  VA.  Inpirt:  li-tl  VDC;  } 
01  amps;  1000  RPM;  Bxc.  Volts  17.1.  I 
BRAND  NBW . SMJS  oa.  { 

MG  1S3  HOLTZER-CABOT 

Input:  14  V,  DC.  II  ampa;  Output:  HI  j 
volts— 400  cyclsa  l-phaae,  710  VA.  and  10  | 
Volt— 400  cycle.  110  VA.  Voltaye  and  fre-  . 
quency  reyulated  . $00.00  ea.  I 

PIONEER  12130-3-B  I 

Output:  Hi. I  VAC;  1.11  ampa  400  cycle  I 
sinyle  phase.  141  VA.  bputi  10-10  VDC.  ! 
11-11  ampa  Voltaye  and  frequency  reyu-  I 

lated . m.$0  ea.  j 

12116-2-A  PIONEER  | 

Output:  Hi  VAC;  400  eye;  sinyle  phass:  ■ 
41  amp.  Input:  14  VDC  I  amp. . .  .S70A0  sa.  I 

102BS  LELAND  ELECTRIC  I 

Output:  HI  Volts  AC,  710  V.A..  1  phass.  I 
400  cycle.  .10  PF,  and  10  volta  10  ampa  { 
sinyle  phase.  400  cyela  .40  PF.  Input;  I 
17.1  VDC.  10  ampa  cent.  duty.  0000  RPM.  I 
Voltaye  and  FVequency  reyulated. .  .SIOOAO  | 

10486  LELAND  ELECTRIC 

Output:  HI  VAC;  400  Cycle;  l-phaae;  171  > 
VA;.I0PF.  Input;  17.1  DC:  11.1  amp:  Coat.  I 
Doty  . $00.00  ea.  j 

PIONEER  10042-1-A 

DC  INPUT  14  Volts:  OUTPUT  110  Volta;  400  > 
Cyela  l-Phasa;  10  Watt . $00.00  | 

12133-1A  PIONEER  I 

Output:  Hi  VAC:  l-pbaaa;  400  cycle:  110  I 
VA;  A7  PF.  Input:  14  VDC;  II  amp.  Volt-  ! 
aye  and  Iraq,  reyulated . $110.00  I 

94-32270-A  LELAND  ELECTRIC  I 

Output:  HI  Volts;  100  VA;  Sinyle  Phase;  I 
400  Cycle;  .00  PF.  and  II  Volts;  10  VA:  ■ 
400  Cycle:  .40  PF.  Input:  17.1  Volts  DC;  I 
II  ampa;  cont.  duty,  voltaye  and  freq.  I 

rayulatsd  . $00.00^ 

115  VOLT  GENERATORS 

Brand  new  Eclipse 
yanaratora:  HI  VAC: 
M  —MM  fP  1.4  amp;  1000  watts; 

sinyle  100 

cycles,  1400-4100  rpm. 
DC  output  Is  to  volta 
at  11  amp.  Unit  has  spline  drive  shaft  and 
la  self -excited  . $10.00 

REVERSIBLE  MOTOR 

U.8.N.  No.  411-1114  .  .  . 
Rotational  Speed  t.l  RPM. 

A  Ilyhtwelyht  unit  suit¬ 
able  for  all  types  of  rota¬ 
tion  application.  Excellent 
for  rotatiny  Ilyht  beams, 
antennas  or  anthers  a 
low  RPM  hlyn  torque 
motor  la  needed.  Output 
torqua  approx.  100  lbs. 
Consists  of  hlyh  speed  series  reversible 
motor.  Roquiroa  14  VDC  or  14-40  VAC  •  1 
amp.  Overall  sisa  I'L  x  4'W  x  4H'  dp. 
Sbippiny  wt.  0  lbs.  USED,  GOOD... $11 JO 

TRANSFORMERS 

SOLA  TRANSPOBltBB,  «a00ll;  1  KVA: 
110-170  Volta;  140  Sec.;  I-Pbaae  $170.00 
FILAMXMT,  Oeu.  Bios.  #740S$S1:  Primary 
110/111  Volta.  Secondary  11  Volts  01  Amos. 
071  KVA.  Shlpplny  wt.  approx.  00  pounds. 

FlLAmNT,  AMHBTHAK  AlOOU:  Primary 
HI  Volta,  10/00  cyela  Boeondary  I  volta 
100  amp.  Shlpplny  wolyht  approx.  71  Iba 

TABIABLB,  AMBBTRAN  £10144:  IIOVA. 
101-114  commutator  ranya  llxsd  wtndlnys. 
Hi  volta  max.  1.17  ampa . $1030 


Intmtdiaie  Dtlherf 

AU  EQOIPMENT  FOUY  6UUUNTEED 

All  pricoc  sot  FOB  Faoodooo,  Coiif. 


n 


TACHOMETER  INDICATOR 


SIMMJ 

I  Seneltlv*  Typa  *oll*jMm 
I  Mark  V;  Ranyo  O-llOO  RPM 
I  In  1 H  revolutions  the 
_  '  Indleatiny  pointer. $030  su. 

Tachomotor  Indicator  and 

(above) . Both  n030 

TACHOMBTKB  OBNBBATOB  (MARK  T) 


G.  E.  GENERATORS 

General  BlectrloTypelASB- 
llJJI;  400  cycles  out  at  HI 
rolta:  7.1  amps;  1,000  rpm.; 
elss  0*  loay  *  •*  dla. 


^  hooli**«p  rttq«lrG4*..$lt.M 

C  H 

’  ll 

SI.‘.7  ON 

.  '1  t 

Xctnpiuuj 

a  PASADfNA  8  CAlDi-KN 

SINE-COSINE  GENERATORS 

(BMGlVGn) 

Diehl  Type  FJB41-0  (Sinyle  Phase  Rotor). 
Two  stator  windinya  00*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
(he  anyular  rotor  dlaplaoemeat.  Input  volt- 

aye  HI  volta  400  cycle . s^ 

Mehl  Type  PTB-Ol-l  same  as  FJB-41-0 
except  It  supplies  maximum  stator  voltaye 
of  110  volts  with  HI  veiu  applied  to 

rotor  . . . . GUeM  MB* 

Araaa  Besslver  Typo  IlMlOi  equal  In  else 
to  also  I  synchro;  11-00  cycle,  alayle  phase 
primary.  1  phase  secondary  0703# 

VOLTAGE  GENERATORS  (RATE) 

.\LNirO  MIDGET  D.C.  VOLTAGE  GENVR- 

.4TOR  Type  B-16-D . $1730 

.ILNK'O  MIDGET  D.C.  VOLTAGE  GKNEB- 

.4TOK  Typ*  11-44-0 . $17.00 

A.C.  GENERATOR:  17  V..  10  Cyc.,  1-Phase, 
.015  Ampa  Type  PM-l,  1100  R.P.M. .  .$15.00 

SYNCHRONOUS  - 

SELSYNS 

cyela 

braee  cased,  approx. 

4'  die.  X  0'  lony 
Mfy.  by  Diehl  and 

Quaatitte*  \vallshle.  OBB 

ICBPBATERN . •!••••  ••• 

TRANSMITTERS  . $$0.00  sa. 

SYNCHROS 

IP  $p*elal  Rspaatar  <H0V.4O*  Oyrle) 

$10.00  sa. 

WIP  1  Ooarraior  (110-400  cyc. »  .ilO.OO  sa 
OCT  Csatrol  Tranafarmers  00-00  Volt.  40 

Cyc. . $003$  *a 

sr  Motor  (111/10  volt— 00  eye  )  $0030  ra 

OG  Oeaorator  <111/00  volt— Oo  ryai 

GMb  GG  mb* 

•/DO  DIPsrcatlal  Osnsrstsr  «t4  t*  volta 

—400  cyc.)  .  •$•30  sa 

TBAN$klTnrBR.  BKNDIX  r.7SS4$:  HI 

Volt.  10  Cycle . $$$3$  sa 

DUrsrsiNlal— C-1IS40.  HI  Vsit;  I*  Cycle 

RBPBATBB.  BBNDtX  O-7041$:  HI  f'o'lt! 

•I<^cle .  . $$73d*a 

RBPBATBB,  AC  eynehroaoae  111  V.,  If 

cycle,  C-7IIII  . .$1$3$  oa 

REPBATEB,  DIBHL  MPO.  Na  PJB  Sl-$| 
HI  Volt:  400  t'ycle;  Boeondary  0*  Volt.... 

$$73$ 

70  Synchrs  Oeaorator  (llO/Oe  vol^  00 

cycle)  . $7$3S 

•O  Syaclteu  OeaetaOer  (110^0  volt;  00 

dDO  SyiMlitu  DtPoreatlal  OeaoriMor  (00/00 

volt;  OO  eyelo)  . pMOS 

MPSI  Boleya  Coatiul  Tbaaniomseri  100-00 
Volte  00  Cyel* . $$$3S 

MDSdS  Ssisyn  Motor:  lll-tt  Vsits;  00  ml* 

|iW3$ 

SJDSHAl  SMs/n  OeasmOor:  llO-lOO  ^Its: 

OO  cycle  . $•$.$$ 

Sdlll  GBNBBATOB:  111 — 17.0  VsIt;  400 

cycle  . . . .$lt3d  sa 

•JlHl  DIPPBBBNTIAL  OHMMBAMB:  17.0 

—07.1  Volt;  400  cycle . .■$U3»  sa 

tdlOl  CONTROL  TmANBPOBMn:  IT.i— 
17.1  Volt;  400  oyelo . 873*  sa 

FIONEER  AUTOSYNS 

AT-l . to  Volt— 400  Cycle  . $•.•• 

AT-i . to  Volt— 400  Cyolo . fLSS 

ATO— 10  Volt— 400  STO . S4.M  oa 

AYltD— 14  Volt— 400  eye . $$03$  oa 

AT14D  . nS3$ 

ATI4  . ii$30 

ATIO— 14  Volt— 440  eye . fit J$  sa 

FIONEER  TORQUE  UNITS 

TTPB  lt0t5-7-A:  404  Cycles,  14  VolU. $•$.•• 
TTPB  ItSOI  $  At  Contain  CKO  Motor  eon- 
plod  to  outpnt  ohnft  throuih  lfi:l  *oar  ro- 
dnetlon  trala  Outpnt  shaft  oonplod  to  anto- 
sra  follow-up  (AT4I).  Ratio  of  output 
shaft  to  follow-up  Auteoyn  to  11:1  .$T$i0$  oa 
1TPB  ItdOS-l-A:  Same  as  1I4#4-1-A  ex¬ 
cept  It  has  a  10:1  ratio  botwooa  output  shaft 

and  foilew-up  Autosyn . Pr$30  sa 

TTPB  10$$S-l-Ai  Sara*  sa  11104-lA  ax- 
espt  It  has  bass  mouatlnp  typ*  cover  for 

motor  sad  soar  train . $7$.$$  sa 

MICROFOSmONER 

Barber  Oalasan  ATLB  tlt$-I  PMarbtod  DX. 
Belay :  Donbl*  CoU  DlSorontlsI  oondtHr*. 
Alnie*  P.  M.  Polarisod  Sold.  t4V  contaoto; 
.1  ampo:  10  T.  Uood  for  romoto  pooltloalan. 
synchrealBiny.  ooatrol.  *t* . $U3$  sa 
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LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  Vr.  60  CycU 

HAYDON  TYPE  1600,  1/240  RPM 
NAYDON  TYPE  1600,  1/60  RPM 
HAYDON  TYPE  1600,  4/5  RPM 
HAYDON  TYPE  1600,  1  RPM 
HAYDON  TYPE  1600,  1  1/5  RPM 
TELECHRON  TYPE  IS,  2  RPM 
TELECHRON  TYPE  IC,  60  RPM 

HOLTER  CASOT,  TYPE  RRC  2505,  2  RPM, 
60  ox.  1  In.  terovo. 


SERVO  MOTORS 

PIONEER  TYPE  CK1,  2  0  400  CYCLE 

PIONEER  TYPE  10047-2-A,  2  <^,400  CYCLE, 
wlHi  40:1  rodnction  yoor. 


D.  C.  MOTORS 

IODINE  NFHG-12,  27  VTS.,  yovomer  con- 
trollod,  comtont  tpood  3600  RPM,  1/10 
HP. 

DELCO  TYPE  5061750,  27  VTS.,  160  RPM, 
built  In  broko. 

DUMORE,  TYPE  EIY2PI,  24  VTS.,  5  AMP., 
.05  H.P.,  200  RPM. 

GENERAL  ELECTRIC,  TYPE  SIA10AJ1ID, 
27  VTS.,  no  RPM,  1  ox.  1  ft.  torquo. 

GENERAL  ELECTRIC,  TYPE  SIA10AJS7C, 
27  VTS.,  250  RPM,  I  ox.  1  in.  torquo. 

lARIER  COLMAN  ACTUATOR  TYPE  AYLC 
5091,  27  VTS.,  .7  amp..  1  RPM,  500  bi. 
Ib«.  torquo. 

WHITE  ROGER  ACTUATOR  TYPE  6905,  12 
VT.,  1.3  amp.,  IVi  RPM,  75  in.  Ibt. 
torquo. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN.  ELEC.  5AM31NJ1IA  in¬ 
put  27  vt«.,  at  44  amp.  output  60  vtt.  ot 
l.l  amp.,  530  watts. 

MOTOR.  GEN.  ELEC.  5RAS0Li22,  armature 
60  vH.  at  I.S  amp..  Hold  27  vts.  at  2.9 
amp.  Vx  H.P.,  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1,  AYS,  AY14G,  AYUD,  AY20, 
AY27D,  AY3ID,  AY54D. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  6  TRANSMITTERS. 

TYPE  5907-17,  tinylo,  Ind.  dial  yroduatod 
0  to  360*,  26  vts.,  400  cyclo. 

TYPE., 6007-39,  dual  Ind.,  dial  yroduatod 
0  to  360*,  26  vts.,  400  cyclo. 

TYPE  4S50-2-A,  Transmitter,  2:1  yoor  ratio 
26  vts.,  400  cyclo. 


INVERTERS 

WINCH ARGER  CORP.  PU  16/AP,  MG7S0, 
input  24  vts.  60  amps,  outputs  115  vts., 
400  cycle,  6.5  amp.,  1  phase. 

HOLTZER  CAIOT,  TYPE  149F,  input  24  vts. 
at  36  amps.,  output  26  vts.  at  250  V.A. 
and  115  vts.  at  500  V.A.,  both  400  cyclo, 
1  phoso. 

PIONEER  TYPE  12117,  input  12  vts.,  output 
26  vta.  ot  6  V.A.,  400  cyclo. 

PIONEER  TYPE  12117,  input  24  vts.,  output 
26  vts.  at  6  V.A.,  400  cyclo. 

WINCHARGER  CORP.,  PU/7,  MG2500  input 
24  vts.  at  160  amp.,  output  115  vts.  at 
21.6  amp.,  400  cyclo,  1  phase. 

GENERAL  ELECTRIC,  TYPE  SD21NJ3A,  in¬ 
put  24  vts.  at  35  amps.,  output  115  vts. 
at  4R5  V.A.,  400  cyclo,  1  phase. 

LELAND,  PE  21S,  input  24  vH.  at  90  amps, 
output  115  vts.  at  1.5  K.V.A.,  400  cycle, 
1  phase. 

LELAND,  TYPE  D.A.  input  2t  vts.,  at  12 
amp.  output  115  vts.  at  115  V.A.,  400 
cycle,  3  phase. 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  records 
time  up  to  1000  hours,  and  repeats, 
operates  from  20  to  30  volts. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  B,  CARBON  PILE. 
Input  21  to  30  volts  D.C.  reyulated  out¬ 
put  1B.25  vts.  at  5  amp. 

WESTERN  ELEC.  TYPE  BC937B,  input  110 
to  120  volts,  400  cyclo.  Output  variation 
0  to  7.2  ohms  at  5  to  2.75  amps. 

WESTERN  ELEC.  TRANSTAT,  input  115 
vts.,  400  cycle  output  adiustoble  from 
92  to  115  vts.,  ratiny  .5  K.V.A. 

AMERICAN  TRANS.  CO.,  Tronstot  input 
115  vts.,  400  cyclo  output  75  to  120  vts. 
or  0  to  45  volts,  ratiny  .72  K.V.A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  115  vts.  400  cycle. 
2J1F1  GENERATOR,  115  vt.  400  cycle. 
2J1F3  GENERATOR,  115  vt.  400  cycle. 
2J1G1  CONTROL  TRANSFORMER  57.5  vt. 
400  cyclo. 

2J1H1  DIFFERENTIAL  GEN.  57.5/57.5  vt. 
400  cycle. 

5G  GENERATOR,  115  vt.  60  cyclo. 

5DG  DIFFERENTIAL  GEN.  90/90  vts.  60 
cycle. 

5HCT  CONTROL  TRAN.  90/55  vts.  60  cycle. 
5CT  CONTROL  TRAN.  90/55  vts.  60  cycle. 
5SDG  DIFFERENTIAL  GEN.  90/90  vts.  400 
cycle. 


insTrSH^ 


GREAT  NECK 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYPE  AN5531-1, 
Pad  mountiny  3  phase  variable  frequency 
output. 

GENERAL  ELECTRIC,  GEN.  TYPE  AN3531-2, 
Screw  mountiny  3  phase  variable  fre¬ 
quency  output. 

GENERAL  ELECTRIC,  IND.  BDJ13AAA, 
works  in  coniunction  with  above  yenora- 
ters,  ranye  0  to  3500  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD6-23,  27  vts.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

BTJ9-PAB  TRANSMITTER  24  VTS. 

BTJII-  INDICATOR,  dial  0  to  360',  24 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFC.  CO.  MODEL 
SPS-130.  Input  voltayo  20B  or  230  volts, 
60  cyclo,  3  phase,  21  amps.  Output  2S 
volts  at  130  amps,  continuous  duty,  S 
point  tap  switch,  voltmeter  ammeter, 
thermo  reset  oil  on  front  panel. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEM¬ 
BLY  Saturable  reactor  typo,  desiynod  to 
supply  variable  voltoye  to  a  servo  motor 
such  as  CK1,  CK2,  CKS  or  10047. 

SPERRY  AS  CONTROL  UNIT,  port  No. 
644S36. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  part  No.  656030. 

SPERRY  AS  DIRECTIONAL  GYRO,  port  No. 
656029,  115  vt.  400  cyclo,  3  phase. 

SPERRY  AS  PILOT  DIRECTION  INDICA¬ 
TOR,  part  No.  645262  contoins  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  t 
BANK  IND.,  part  No.  21500,  2B  vts.  D.  C. 

TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
part  No.  G10S0A3. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
Typo  12076-1-A,  115  vt.  400  cycle. 


Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NE100  U.  S.  Export  Llconse-2t40 


Western  Union  addrexs! 
WUX  Great  Neck,  N.  Y. 

Junt.  ;953— ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECTRONICRAFT 

INC 

27MILBURNST.  BRONXVILLE  8,  N  Y 

PHONE  BRONXVILLE  2-0044 


TEST  IQUIPMINT 

T«  l«  Al'N  Tm* 

T«-4;.  AI*K  T«t  «>«•• 

TH-1»T'V  Mrtrr 

TS  4H7/L'  IV«k  to  IVoli  VTVM 

W  Ml  Fr«j.  Mrtor 

H4;-4J3-n  lUillo  ModuUtor  (Twooter) 

H('  I2V.3-II  IMila*  McHiulator 

I  MI  A  Hlgnat  UriMVOtor 

Al-K  l  llwltllK  «<<» 

ArU  l  AiKl  AI‘R  4  TubIm  t'tilU 
Al’II-IA  U«'«*lT«rs  1000— MOOMC 
Tflr«il  lOA  rroqii>-ii«>  HUndBrdo 

60  CYCLE  TRANSFORMERS 

H.K.  OKVA.  Prt:  130/4W. 

««•:  llfi'ltl.  (to  rj.  Rl*»:  M*  x  11  x 
»4'.  WelKht  MS  IhL  X»ty  xw  OnlA. 
inlrfrxl  jtiiution  box  xnil  aouMl^ 

hnu-kru  . . 

I’Uio  Tr«n«.  Ilmjrthooo  I’ll: 

440.  MO.  «0  or-  3  phxw.  SOX': 

1310V  m  O.IIA  tMt  OOOOV . (II0.M 

|•l«tc  Trxn*.  I'rl:  IISV.,  «0  c»..  1  Ph. 
Rw:  1470V  I'.T  #  l.IA  tntol  xt 


MOTOR  GENERATORS 

'2.S  KVA  OMil  EIm.  C«.  IIOOC  to 
I  MAC,  M  cj.,  1  I*h.,  ComplKo  with 
Mamctlo  Controller.  1  Plrld  Rheo*  mnd 
lull  Mt  opore  pnn*  Including  vore 
xrmaturni  for  grnrrotnr  and  motor. 

New . I2M.M 

I  KVA  O'Korfo  and  Mairitf.  115DC  to 
IMAC,  50  cy  ,  I  Ph.  Kxport  Crated, 
NfW  $149  M 

MOTOR  GENERATOR,'  Tvi’E  '  CtlU-X 
i:nlt  of  U.  (4.  Nary  TCK  ^  Traa'Onltter 
Motor:  1  H  P.  I.tOV.  D.C..  10  ampn. 
tienerator:  IMOV.  D.C..  0.4  A,  SOOV. 
D.C..  O.MA.  115V.  DC..  I..5A.  IIV 
D.C.  lA.  34*0  K.P.M.  (tell  exrlteil. 
Itrand  new  including  :4par«  armature. 

Iin.5« 

ALLI8-CHALMER8  1.30DC  In  I1.5AC. 
«0  ry.,  1  Ph..  I.I5  KVA . 1215.00 


MICA  CAPACITORS 


HIGH 

VOLT 

OIL 

CAPS 


us  7.500  ».»{ 

1  50,000  (7.58 

25  15,000  U.H 

25  20.000  2(.M 

25  50,000  72.18 

1  7,500  12.it 

I.  15,000  MAt 

2  5,500  12.it 

2  .  0,000  M.M 

Sundard  Hranda 

RADAR  SETS 

MOI>KL  HQ.  rortahlff  rmiUr  art.  IM'M. 
op«*ratt^  «>n  PO-RRI  volt.  HO  cy..  I  Tb. 
■‘A’,  *11(1  '■PIM  " 

(’(implctc  with  tcch  iiiamul  ami  full  aH 
i»r  iiperatlnic  himtv  part'i. 

MoOKId  H4i-1.  I’lm.Hl-itM  of  compMe 
iNlutpiiii'nt  Including  lUdar  TranAmlttrr- 
UccHvfr  <'KI*-4:iAAK  UatiKt*  and 
Train  Indicator  nil'-MAlU’-n.  rontrol 
Amplif1«^  rilP-^OAAT  1.  Motor  l>>na 
nn)-  .Vnipllflcr  I  Amplid>‘nc »  t ’t  J  -  J 1 A  \ 
and  .\nicnna  I'lir-HH.tlU  1. 

MOIiKId  AStl-l  lUdar  unit  ronMl^inic  of 
tran«mtttrr  and  converter  a«i«enibly 
f.t.Vlit’.  Vnteiina  Avaoiiibly  t'lll'-.vi’ld. 
Mounting  Ita'W*  (’1*11- IHABK.  etc. 

Hnare  I'arte  available  fivr  S1<mW1  H(J  anil 
H(M  Kadar. 


INVERTERS 


Onao  M.G..2I5H.  .Nary  type  Pl'/tS. 
Input  115/110,  HO  cy..  I  ]*h.  Output: 
115,  4R0  ey..  1  l*h..  1.2Kw  and  $«V  IK’ 

at  4  anipa.  N«^ . $295. M 

Ofian  M-G.'0*79.  Nary  type  1*1’.  11 
Input:  HO  ey..  I  1*h.  Outptit: 

115,  4M0  cy..  1  rh..  5..3  ampR.  and  $H 

4’IK:  (a  5.$  AnipH.  NVw . $225.09 

LaUnO  Ctae.  Ch.  rPIlOHA.  Input:  Rhim' 
at  3H  .Ljnp*.  (Hitput:  80V.  KOO  cy.  1  )*li.. 

4MVA.  Niw  . $22.50 

Ci.C.  •Jllt9l72.  Input:  2kih'.  (lutput: 
115,  400  0 . 1  l*h..  1.5KVA.  .New  $32.59 
O.E.  5ASI3I55IIA.  M»lcl  318J.  Inpiit: 
::8I)C.  Output;  115,  4fMi  ry..  1  I*b  . 

1.5  KVA  Ketrulated.  New . $89.50 

W.G.  184.  Halttar.Cahat  Matar:  440V, 
;iPh.  HO  cy..  .WA.  1/3HI*.  17.5H  IU*M. 
•lenorator:  70V.  3Ph.  14H  ('>-.,  140KVA. 
Siultcr:  H51H\  lA.  New . $87  50 

DYNAMOTORS 

Navy  typa  CAI0-2II444.  Input:  105  to 
1301M'.  Output:  Hiber  $HLK'  at  20  ampM. 
or  13F>('  at  40  amp^.  Itadlo  fl1tere«t  and 
complete  with  line  wwltcb.  New..  189. 50 
Typa  PC94CM.  Kor  W’U  522.  llrand 
new  in  overseaH  ca<4e«  Han  wide  hantl 
Input  and  output  OlterR . $l9.i0 

AMFLIDYNES 

G.E.  SAM2IJ17.  Input:  27VDC.  Output: 
iOVIM'.  150  tVallK.  4(1««  Kl'M.  Tym 

M<;  27  B.  New  . 834.M 

Editan  5AM3INJIIA.  Inpiit:  27VIH'.  44 
Amp..  )i300lll'M.  (Hitput  :  OOVDC  at  i.X 

Amps  5.30  Walt*.  Ni-w . $I2.M 

G.E.  SAM3INJSA.  530  Watt..  7.500  lU'M. 
Input:  17VDC.  (Hitput;  OOVDC.  Weight 


MISC.  RADAR  EQUIPMENT 

SliNlulatorl’nlt*  forM>  11  U'VZ-SOAdlM 

l*uliie  Timer  unltn  for  Sl>-5 

Tian’Njiiltter-Hdvelver  unlt^  MM.l 

J(pare  Part’*  for  JMJ-l 

Hpare  Partn  for  H(1 

Marker  ti'WiUatiu  (*r)MtaU  In  holder'* 

Hearing  i'ontrol  I'nitA  CUP  23AKK 
KviH'hro  Aiiipllfler<i  Ik-ndiv 
!mC  Waveguide  UeiiiU  KM'M  Rrunae 
.Hignal  Sl^HiitoT'*  CUP  HUAAN 
Kepeater  Ampliflem  <'I(M-50AF(I 
H-^'lUator  Tulle  Catttle<«  for  H(l  l.  1.1 
etc  .  UK303 

loCM  llomH.  1*4**  X  .1*  wareguide,  atand- 
anl  <'onta<*t,  ttange  input,  circularl.v 
polariieil  horn  (Hitput 
Ibiplev  Teen  a2/.:i*Ni.5. 17 
Auxiliary  Uectltirr  CA PM  20237  (HO  2 
lUilari 

HO-l  (HH.\(iKl  Antenna  U  K.  \oaile  \n- 


VOLTAGE  REGULATORS 

AdJ.  Input  ups  M-l3tiV..  00  ry.  I  I‘h. 
(Hitput:  115V.  (to  WatU,  la  of  I  at.  Keg. 
Wt.  2(1  Ih..  O'a'  II  \  044'  L  X  4H'  W 
(iveriuad  prntisUefl.  feUurdlly  ronstrucled 
Trnpltallie.l  PRICE— NEW  Il(.79 


InatnicHeni 
for  oporoflon 
on  untor  xMo 
of  covor.  SIxo 

121^  K  «  X  « 

in.  Idool  for 
lob  ond  achool 
yao.  Now,  An 
oxxopflontl 
value  of 


Uaod  to  coli- 
brato  field 
atronffh  of 
motnofa  from 
SOO  to  4000 


FLUX’ 

METER 


SMALL  D.C.  MOTORS 

G.E.  5BAStLJ2A.  Armature  27VDC  at 
0.3  Ampe  Kield  OOVDT’  at  2.3A  RDM 

4000  H.D  0.5.  New . I27.M 

Oitar  E.7-J.  27.SOC.  1/10HI>.  SOOORCM 

Rhunt  Wound.  Niui . M-SO 

Dumarc  Co.  typa  ELBG.  243'DC.  40-1 
gear  ratio.  Kor  t.ype  II-4  Interralometer. 
N(ur . «.75 

G. E.  SBBY47ABI2.  >«  H.P.  I’eim.  Mag. 
— 1  amp.  2.V)V.  1725  RPM  New . .  t27.50 

400  CY.  BLOWERS 

WattInfhPUM.  Typa  TL.  115V.  400  cy., 

H. 700  RPM.  Airflow  17C.F.5f  New 
_ 98.75 


aemblle'*  (UK5t)2i 

HO-l  (HHA(tK)  Antrtiiia  Ueflertor  As- 
M*mblieH  4U>'5u3) 

HO-l  (HHAOKi  .\nteima  Ueflertor  As- 
Ketubllen  <UK.V)3» 

HO  1  iHAOKi  Antenna  Waveguide  Ke- 
H(mani*e  Chandler  .^•(seriibUeM  (KK515i 

SO-1  Ul>'  Cmipling  Waregtilde  to  Trano- 
Milrter  (Z.104) 

HO  I  UK  H.VMtem  and  duplexlnf  cavitv 
(UK30I  with  VUbO _ 


SYNCHRO  CAPACITORS 

i-.O-.i  mid  Mark  I2.  .Mod.  2.  typ<'  1C 
$1.73 

Hi- III  III  mfd  5lark  I.  M<Hlel  2.  t>p<'  ::(' 

_ Sl.il 


G.  E.  BATTERY  CHARGER 
Charges  54  ctll  bafttry 
at  from  1  to  10  ampart  raft 

Input  115V..  HO  cy.  1  Phase. 

The  model  HRCH9K18  Copper  Oxida  bat¬ 
tery  cliarger  cuo-HlMts  of  a  trangforoier.  a 
<4ecimdary  reactor,  a  copper  oxide  rectifi 
Ing  element,  a  ventilating  fan.  cimtrul 
circuits  and  auxiliary  equipment  neres- 
<*ar>  for  pn»per  operations.  Tran'iformer 
tappisl  for  various  supply  voltage.  >ljKht 
MS'ondary  taps  for  adiustlng  changing 
rate.  Uullt  Into  metal  cabinet.  Metered. 

Complete  with  spare  fan  and  fust^v. 
Kew  In  original  pas'klng  casea.  Hhipptiig 
weight  approx.  30.5  IIh. 

Prtea  . $l49.f8 


SYNCHROS 


REPAIR  PARTS  FOR  BC-34t 
RECEIVERS  (H,  K,  L,  R,  Only) 

Al-S>  ltC  224  Models  K.  K-.ColU  for  ant., 
r.r.,  ilet..  osc.,  I.K,,r.w.  one.,  xtal  flUerR. 
1  gang  cond.,  fnHit  panelN,  ilia]  asRem 
biles.  *oi.  cunts. ,  He.  Write  for  complete 
list  gml  free  iliagram. 


Fard  Inst.  Ca.  Hyachro  IMfTerentlal  foen- 
erator.  Mod.  3  Type  58IM;  OO.OOV., 
400  nr..  t>rd.  IH*.  17.3020.  N(‘w  .$22.58 
Armar.  Hynchro  IHITerentlal  (tenerator. 

Type  HIM?  New .  $60.90 

Hobart  Mff.  Co.  Hynchro  PlfTerentlal 
H>ilchro  Type  XIX  115V.  60  cy.  New 


SOUND  POWERID 
CHEST  SETS 

.  *^1  T  U.  8.  laBtramtat  Co.  No. 
apLJ/h  A  2M  Combination  head 

r  ^  AAfl  chest  microphone 

nrand  new.  Including  20 
ft.  of  rubber  covered  cable 
$17.50  aaeh 

MISCELLANEOUS 

rathndo  Ray  Hhirldg  for  .r  tuhx. .  .37.7$ 

Hhiirk  MnunU  Lord  X2I) . 3.40 

Hhni-k  MnunU  II.  14.  Rubber  g5l.50C  3.30 
Cnmniando  Pnir  lark*  (Cook  KIrr 

Co.  I  .  31.00 

Hwitriihoard  T.ame  Rrorptarlm  A  JrwrI.. 

3.40 

Dial  Drive  .4<i..raihly  for  llrndlT,  MN- 

»k-Y  .  32.73 

Instrurtion  Manual  for  RCR  I»3.\.  B. 

C.  D.  K . 32.00 

Mol(*no(d  Cannon  14  V.D.C. — Now.  .31.45 
Attmiiatiira  Torh-Iub  .500/500  typo  700 
32.00 


HIGH  QUALITY 
CRYSTAL  UNITS 

WrUrm  KlndrW  type  CB-IA/AK  In 
lioldori.  S*  pin  vpai-ing.  Idael  for  nrt 
fr<'<iumry  iiprrailna.  AraflaUr  le  quae- 
lltlm.  SHIII  ilUil  0370-0470-0010-0010- 
0670  (tOlHI  7170  7350  -  73*0  -  TSOO-74*(i- 
75IIU-0720.  All  funOamniUU  la  KC. 
liiHHl  iimitiplirra  to  highrr  rrrqaeerlM. 

81.23  aeah 

RADAR  ANTENNAS 

Typo  80*1  iKN'Ml  asgfHnhly  with  re¬ 
flector.  waregiildo  nocsle.  drivo  motor. 


PANORAMIC  ADAPTER 
MODEL  AN/APA-10 
ProvidM  4  TypPt  of  Prpapfitotion: 

(1)  Ponommic  (2)  Avml 
(3)  OfclUofropHic  (4)  OscillMcopk 
Desiffied  for  u.se  with  receiving  equip¬ 
ment  AN/AUU  7.  AN/AUU-5,  AN 
AI*H-4.  HCR-.587  or  any  receiver  uUh 
l.K.  of  4.55  kr.  5.2inc  or  30nM*. 

W'lth  21  tubes  Imdiidlng  .r  st'ope  tube. 
Converie«t  for  operation  on  ll.'f  V.  HO 
i’Ncle  source. 

Prloo  . $245.98 

(iov’t  (*OMt  $1800.90. 

AN/AKA-10  HO  l*age  Tech  Manual  $2.75 


CONSTANT  OUTPUT 
AMPLIFIER 

Cimstant  Output  Amplifier  R(!'730-C  Is 
a  opeech  amplifier  for  <»peratl<m  between 
HfN)  ohm  lines.  It  raises  any  level  as 
low  as  — 55db  up  to  lero  db  and  cotn- 
prewaes  lOdb  peaka  Into  Idb.  A  peak  of 
lOdh  rauBoa  no  appreciable  change  nf 
output.  Frequency  reaponse  uniform 
within  Idhfrom  100  to  4000  cyclaa.  With 
inputs  of  .T5dh  to  HOdh  the  gain  is 
bet.  3.Vlb  and  3)^b.  Relay  rack  panel 
with  dust  cover.  MlUlameter  and  db 
meter  on  front  panel.  115V  AC  onerated 
Include*  5  tubes.  New.  limited  qiian 


Typa  80*9  (3('M.)  Hurfaee  Hearcb  type 
with  reftev'tor.  drive  motor,  etc.,  but  l«w» 
iluifihlng  NVw  In  original  raaaa. 

Typa  80*13.  (ItMWf.i  (’ompleta  aaaevn- 
biy  with  24**  dlsli.  dipole,  drira  motor, 
gearing,  etc. _ 


TERMS:  Rotp4  Conctmt  N8f 
30,  FOB  BronxvMlp,  Now 
Yoffc.  AH  MprcHondlM 
GMorontp«4. 

Pricps  SuNoct  to  Choiigo 


logs  . . 

II  KH'kVVt  Ibi:  11.5V  Her 

. $3.95 

■:  $  2V  1.25.x 

H.T5V1..5A  Klecstat  Mhl< 

Ihe . . 

il.  Wt  0  5 

. $2.95 

lata  4  Fll.  I*rl:  O  HO/llSV.  Bee; 

linov  IH’  1..5MA.  Her.  t274<HlV 

IM'  M  13()MA.  Kll  Beca:  8.4 

V4.3A 

H.3.5V.RA  line.  1500VI  8V2A 

late.  *rbordarsr>n  T46880  VM  r 

/5V1A. 

34.33 

y.  Prl; 

10.5  120.  He<' :  2MO0  0  2800  7KT  me. 

1.5KVA . 

liM.  typaa;  G.  E.  XSSGMSX.  «880M(X. 

.  AMPLIFIERS  .  AINICO  MOTORS  .  SHUNT  MOTORS  .  BLOWERS  .  RATE  GENERATORS  .  SUB  FRACTIONAL  HORSEPOWER  AC  MOTORS^S^N  | 


SEARCHLIGHT  SECTION 


1SF  NAVY  SYNCHRO 

1 1 5  volts  400  cycle.  May  be  used  os 
transmitter  or  receiver.  Will  operote 
from  30  volts  60  cycle  SA-29 

$49.50  each 


TEMPERATURE  INDICATOR 

Edison  P109-C127A.  -10  to- 120  de¬ 
grees  C.  24-28  volts  d-c.  Wheat¬ 
stone  bridge  type  of  instrument.  Used 
with  resistive  type  sensitive  element. 
Special  at . $3.75  each 


AIRCRAFT  RDF  RECEIVER 

Bendix  Type  RA-IODB  Input  28  volts 
d-c.  4  barrds,  150  to  1100  KC  and 
2000  to  10,000  KC.  Weight  32.5 
lbs.  Special  at  only ....  $39.50  each 


EAD  SYNCHRONOUS  MOTOR 
TYPE  J-33 

1 1 5  volts,  400  cycle,  3  phase.  8000 
rpm  at  1  /200  hp.  SA-59 

$16.50  each 


D-C  SHUNT  MOTOR 

Western  Electric  KS-5603-L02.  27 

volts  d-c.  1/100  hp  at  6500  rpm.  4 
leods  permit  reversing  SA-233 

$9.75  each 


I  RPM  TIMING  MOTOR 

1 1 5  volt,  60  cycle.  Ideal  for  mony 
timirrg  applications.  SA-278 

$2.75  each 


•  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


IMMEDIATE  ^  ^  FULLY 

DELIVERY  ^  GUARANTEED 


GYRO  FLUX  GATE  COMPASS 
AMPLIFIER 

Pioneer  #12076-1 -A.  AN-5753.1  A 
5  tube  amplifier  in  shock  mounted 
case.  Adjustable  sensitivity.  Operates 
from  either  26  or  115  volts,  400  cycle. 
Cose  size  9-1/4"  w.  x  7-1/2  d.  x 
6-1/2  h.  Without  tubes.  Special 

$49.50  eoch 


AIRCRAFT  INVERTER 


Leland  10486.  Input  27.5  volts  d-c 
at  12.5  amp. -8000  rpm.  Output  175 
VA  ot  1 1 5  volts,  3  phase,  400  cycle 
$129.50  each 


WRfTf  FOR  USriHQ 
FricM  F.O.R.  Newtheme 

Telophono:  H A wthorno  7*3100 


10M  eOFFLI  ROAD 
HAWTHORNI,  N.  J. 
Coble  AMreee:  URVOTIK 
WUX  HewtberiM.  N.  i. 


Jum.  1953  — ELECTRONICS 


SPLIT  FIELD  SERIES 
D-C  BRAKE  MOTOR 

Groyson  #25120.  24  volts  at  6  amps. 
1/10  hp  at  7500  rpm.  Incorporates 
internal  brake  for  rapid  stopping. 
5-7/8"  long  x  2"  diom.  1/4"  diam. 
splined  shaft  extends  11/16".  SA- 
426  . $17.50  eoch 


GEARHEAD  SHUNT  MOTOR 

John  Oster  Type  B9-1.  27.5  volts 
d-c.  Motor  speed  5600  rpm.  Gear- 
head  has  dual  output  shafts  upon 
which  corns  actuate  roller  lever  arms. 
Reduction  ratios  930:1  and  230:1. 
SA-335  . $8.75  each 


DIEHL  D-C  SHUNT  MOTOR 

Type  FD52-2.  27.5  volts  d-c,  3000 
rpm.  Used  by  Sperry  as  "Follow-up 
Motor".  Sperry  #803010.  4  leads. 
SA-363  . $4.75  each 


P.  M.  MOTOR  AND  RATE  GENERATOR 

These  units  ore  wound  with  two  separate  windings  on  a  com¬ 
mon  skewed  lamination  stock,  with  connections  brought  out  to 
two  silver  commutators.  A  husky  Alnico  field  is  cast  into  the 
motor  housing  and  serves  for  both  the  motor  and  generator. 
Overall  size  is  approximately  3Vi"  x  1%"  x  IH"  with  a  3/16" 
diam.  shaft  extending  7/16".  Six  types  are  available  with  dif¬ 
ferent  winding  combinations,  including  motors  for  d-c  voltages 
as  high  as  115  volts  and  d-c  rate  signals  as  high  as  9  volts  per 
1000  rpm.  Please  state  your  operating  conditions  and  we  will 
select  the  type  closest  to  your  requirements.  SA-427 

$39.50  each 


$A-427 


SPLIT  FIELD  D-C  SERIES 
MOTOR 


SELSYN-SPECIALS 

Ger>eral  Electric  2J  1F1-2J  1G1-2J1F3 
1 1 5  volt  400  cycle  SELSYNS  in  small 
size.  Will  operate  from  30  volts  60 
cycle.  Army  Type  VII  (C-78248)  115 
volt,  60  cycle  Synchro  Generator — 
Similor  to  size  5G.  Army  Type  IX 
(C-78410)  115  volt,  60  cycle.  Syn¬ 
chro  Repeater  —  Similar  to  size  5F. 
Send  for  special  prices. 


LEAR  D-C  SHUNT  MOTOR  A 
BLOWER  WHEEL 

27.5  volts  d-c.  4  in.-oz  torque  ot 
5400  rpm.  Double  shaft.  SA-352 

$12.50  each 


400  CYCLE  BLOWER 

Westinghouse  Type  FL.  1  1 5  volts,  400 
cycle  single  phose.  17  cfm.  at  6700 
rpm.  includes  capacitor.  SA-144 

$14.50  each 


G-E  Model  5PS58LA7.  60  volts  at  3.4 
omp.  1/7  hp  at  5000  rpm.  long 

x  3-Vi''  diam.  Vi"  shaft  extends  1". 
Ideol  for  servo  applications.  SA-513. 

$14.50  each 


•  AUTOMATIC  PILOT  COMPONENTS  •  DC  MOTORS  •  SINE-COSINE  GENERATORS  •  U.  S.  NAVY  SYNCHROS  •  AUTOSYNS  •  SERVO  Ml 


searchlight  section 


Buy  TOP  Radio-Electronk  Vutucst 


SENSITIVE  RELAYS  TYPE  POTENTIOMETERS  HEAVY  DUTY  SWITCH 


MIBMT  T»B«  HLAV* 

IlMtrt*  T«m  hm  »ttm  C«B«. 
NamaMir  aaataata  aaaa»t  aa  aataB. 

MM  CMtaata  ■.  A.  PHaa  Kaah 

»-P3,T,  $1^ 

»•**«•  X.P.«.T.a  4.t  t.M 

»M1M  ».P.t.T.  I.*  t.M 

•  a  Maria,  apaa-l  Marak  alaaa«. 


llaaaaa  Aatr.  Caa«aaHi  A.>.aTV..H.S.  aa7  £^.b!tI 

^  $1.25 


ONAN  GAS-DRIVEN  GENERATOR 
14  V-2500  WATT  D.C.  $225.00 

I  TCS.  GENERATORS 

I  High  vaitata  ^aty  tally  aaalaaad 

S  O.C.  6aaaratar.  Dallvart  44B  valto  at  2S0  M.A. 

I  Malar  diivaa  hy  MM  RPM  «atar  (aat  far. 

■  althaB).  MaRa  ta  Navy  Syaaa.  far  Calllat 
j  RaAla  TCR.  Traaaailttart. 

i  Na"r;7A  r.sr  $15.00 

%aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 

THOROARSON  AUDIO  PASS  FILTIR 


Band  pBaa 

80«  to  ItM 
eyeloa  In¬ 
put  lOORO 


MO  OlM— 2  Watt  Tyaa  J  Pat  Mi*  Laaa  Malt 
laat  Baalllaa.  CaaiaMa  arltli  KaaB. 

•taak  Pvlaa  AO^ 

Na.  A(I23  Each 


Saraw-Ortvar  tlaL 


LAB.  POTENTIOMETERS 

MODEL  200.  t  Walt  20.000  OHM  LakaraOwy,  Pa- 
taatlaaiatar.  Railttaaaa  talnraaia  Mat  ar  ailaai 
0%.  FIva  Oattr  kraaia  wlpar.  BakMIta  thafl  W 
Diaai.  X  IVii'  Laaa. 

•taak  Prlaa  <1  KA 

Na.  E277A  Eaek  #  •  .^V 


MIL— T— 27 

FILAMENT  TRANSFORMER 

PRIMARY;  107.1;  Il2.i;  Il7.t:  122.0: 

210;  22S;  230  aaO  240  Vattt  M/N  tyala. 
SECONDARY:  0.3  VMtt  •  0.3  AMPS  and  0.3 
Valt*  9  3  AMPS.  Caramla  katkiatt  ailtk  tMdar 
lay  tanalaalt.  Ralad  far  caatlaaaaa  Oaty  aaOar 
MII-T-27.  Clatt  “A"  BraOa  I  taaat.  Hanaatlaally 
•aaM  taia,  2%'  x  S'A*  x  3W*  MMi. 

Stack  Priea  MW  KA 

Na.  S2S4A  Eaek 


MICA  CONDENSERS 


.01  MFD. — 600  VOLT 
MICA  CONDENSERS 

Urge  qaaatitict  ovallabla  Ir  betli  CM-3S  and 
CM-40  COM  tixat. 

TOLERANCE  PRICE  PER 

1000 

S%  SI  50.00 

10%  125.00 

20%  100.00 


3M  OHM  22  WATT  0%  WIRE.  WauaO  Pawar  Rt- 
tUtar  Tyaa  RW  210-301.  Mtati  JAN.R.26A  Sate*. 
Flat-wouad  tyaa  eoaiplata  aiitk  nty.  kraekatt. 
Brackata  allaw  atackiaa.  2T.  x  I'W  x  H'  thick. 

$12.00  por  100 

stack  Priea  C  1 C 

Na.  C2MA  Eaek  #.  ID 


traaafaraiar  atyla  caaa  wH 
X  2%'  X  r  hifh. 

Stack 
Na.  I27SA 


Santa  nty.  Caaa  2' 


.25MFD— 1000  VOLT 

Na.  2tF4<7.  %'  x  l-t/lt*  x  IW'  hlyh  aaa.  2>U’ 
aity.  caatara. 

Stack  Plica  *  WA 

Na.  t2S2A  Each 


6.3  VOLT  FILAMENT  TRANSFORMERS 


PriiBBry  115  Volt  00  Cyclo  1000  InMlotleii  Thru#  OA  Volt 
5ocBiidBrloy 

ts  v!!!!  2  MbW  SIwII  MBiwtidB.  21/4-  S 

S.3  VMta  9  l.l  Aaikt  2  IS/10"  MBwatlRf  CsatBra.  2  12/10"  s 
Stork  No.  o^s  Chaaala.  Sodor 

SSS4A  Lbb  TBtmlBBb  All  TBrailiwIa  SAortMd. 


HAH  4  P.  0.  0.  T.  Ttyyla  Sarltak.  S  AMP.  •  2M 
VMt  IS  Aait.  •  I2S  VMt.  Slayta  %*  kola  aiaaiit. 
Ball  kaadla. 


RECTIFIERS 


A  yraaiaiaa  kalaaaad  aapaw  a^ 
raettSar.  Haaaad  la  a  taaM  aiatal  aaa^aar  I*  x 
l-V  X  I*  hlyk.  Taaaad  nty  halaa  la  SaB*"- 
DIaat  kava  vaparUad  yMd  aaMaat  aartaaaa.  MMa 
ky  Bradlay  Laka.  ta  W.  B.  JS^  0  22S00S. 
Naailaal  laaat  valta  IS.I  V.A.C.  i  MA. 

Staak  PriM  <1,50 

Na.  t2t3A  Eaek 


BRADLEY  INSTRUMENT  RECTIFIER 

BRADLEY  tCX2E4E-lt  Cappar  OxMa  RaatlSar. 
3  ealar  eadad  inaalatad  wha  laada. 

Staak  Priaj  SQm 

Na  Slt4A  laeh  •'''P 


RECTIFIER  FOWER  UNIT 

PP3S/ART.  Sip.  Carpa  Na.  tH  4St^3S  lapat 
IIS  VMtt  4PP-2S0O  Cyalaa  Nata:  P/O  AN/ 


tttt  4PP-2S0O  Cyalaa  Nata:  P/O  AN/ 
ta  AN/ARTII  eaaialata  with  E-tSS  H.V. 

Staak  Prlaa  fW  KA 

.  l24aA  Eaak 


ARTS  ta  AN/i 
RaatlSar  a. 
Staak 
Na.  l24aA 


SWEEP  CAPACITOR 

S-lt  MMFD.  Swaaa  Qaaaratar  CapaMtar.  Hat 
eyilndiioal  allvar  alatad  ratar.  aaaaantiia  ta  tllvar 
piatad  atatar  alataa.  Ratar  hat  hlph  ta^  kali 
baarinta.  CaatalatMy  aneltaad  la  mealdad  hakMHt 
haaaint.  Idaal  far  natar  drivan  twaaa  tanaratara. 
Staak  Priea  AA 

Na.  S27PA  Each 


8  MFD— 220  V.A.C. 

Caaaeitar.  2*  Diaai.  x  4*  hlih  aan.  Bakallta  la- 
•uletad  tMdar  lap  taraiInBit. 

Stack  Prlaa  C  BA 

Na.  4278  Each  #.OU 


2x4  MFD— 400  VOLT 


SPECIAL 

PURPOSE  AND 

TRANSMITTING  TUBES 

Taha*  llytad  halow  ara  "Joa"  typaa  la  arlgi. 

aoi  boxai  and 

•rt  ttv.  SOM  m 

liadtad 

GGMtltkt.  All  Oft  ttandord  Wtndt  tiidi  •$  1 

RCA.  G.I..  Nit.  UfiiMia  Wttfm 

Eltcmcy 

Mochlat,  Etc. 

Priea 

Prict 

Typa 

Each  Type 

Each 

003/VR90  1 

.8S  126 

S  .25 

OC3/VR150 

.85  836 

1.00 

im 

100  837 

1.00 

ms 

7.S0  860 

4.50 

KM  7193 

.25  164 

.35 

1136 

75.00  955 

.25 

f04A 

75.00  956 

.35 

lB7'1t91 

.50  lOY 

.35 

306/1299 

.50  12GP7 

14.95 

3024 

5.00  CK1090 

1.00 

3E29/229S 

12.95  1616 

.75 

IBP1 

5.95  1619 

.25 

31 6A 

1.25  1625 

.35 

371 B 

.75  1626 

.35 

450TL 

45.00  1232/512 A 

5.00 

5FP7 

5.00  OL-0002R 

95.00 

705A 

2.00  2020 

1.25 

71tBy 

40.00  8025 

4.00 

7248 

3.00  9001 

1.50 

aoi 

.45  9003 

1.25 

ao7 

1.75  9006 

.30 

B14 

175 

*2.65 


SIGNAL  CORPS  A  NAVY  TRANSFORMER 
Over  2M,PM  tranifariaart.  chakaa  ata.  Far  Slynal 
Carat  and  Naw  Eaalaniant.  Sand  at  yaar  rapalra- 
■aBlt,  ar  atk  far  ear  aatalae  liatlny.  ky  Slynal 
Carpa  Namkart.  DON'T  DELAY  I 


I  TERMS:  I 

I  Opca  Acceuati  to  latad  ar  Acceptable  | 

Irafaraaca  uccouata.  OHtert  ora-pay-  ■ 
awat  of  2$%  dapatit  with  erdat,  bol-  ■ 
I  OBca  C.O.D.  Price  F.O.B.  Chicago  oad  | 
"  aobiect  to  chwiga  without  netka.  Mar-  " 
I  chaaditc  aabiact  ta  prior  aala.  | 

■  ORDER  TODAY!i 


Hatfio  Surplus  Corp. 


732  South  Shcrmar  «:et 

Chicago  5,  li  inois 
Phone:  HArrison  7-5923 


SEARCHLIGHT  SECTION 


POWER  TRANSFORMERS 


FILTER  CHOKES 


IN  STOCK 

•  km*  •  EK-4  •  $11 

•  APII-4*  •  AP$-I*  •  SO 

•  km  •  APS-m*  •  so 

•APII-S*  •APS-15*  •TW 

•  APS-2  •  SE  •TOR 

•  APS-3*  •  SG  •BO  (Hf) 

•  Major  ConpoieBts  aid/or  Spare  Parts 


Cm*.  Tmmtmrnm^nnm^t  inMt 

CTJt.2  MtyCT/ JA.  iV/M . ) 

CT-IM  tnVCT  .MiA  Uy/AA.  tJV/UA . 

CT-U4  «MCV.«ZA/UKVT«t,  I  VCT/IA/UKV 

TM.  (.IV/aAA/MMW  Tm* . 1 

CT-Ml  UM  M  MA,— OfV  •  I  MA.  MV  •  4.M 


SPARES  FOR  APN-9 

Tram.,  «.  Na.  U2-7m-2 . 1 

Till.  Till,  Pt.  Na. 

U2-72tl-2  .  I 

CAjalar  Traaty  TII3,  TIM,  Til*.  Till, 
Till.  Till,  fiM.rt.  Na.  il2-72M.2...  i 
••  Jl*?-Tll*  Pt.  »U2-ISS4S....| 

5'!!*  "'*7'  *1*2  M'lM  OHMS  . 

RaaMar:  RIM,  2M.SM  aliai< . 

Raatatar:  Rin  IM.OM  akaia . 

Raaiatar:  RII2.  RIM.  I7.MI  aliaii . 

Raaittar;  RI42.  4MS  alian . 


CT-MT  IMVCT  .MSA  fVCT/SA . 

CT-4t2  USVCT  .SMA  IV/IA . 

CT-Sn  USVCT  .IMA  IV/IA.  I.SV  « 

CT-4M  MtVCT  MMA  S.IV/1.SA,  IV/ 
CT-SU  USVCT  UMA  IV/tA,  UV^ 

CT-442  S2IVCT  71  MA  SV/2A,  2tl^ 

MV/2UMA. 

CT-7M  lU-S-SUV  2U  MA  JkSV/l.SA  . 

CT-4M  US  I  MtV  ASA.  TA^/IA.  I.SVC1 
CTT-Ul  ISSVCT/2U  MA,  I.SV/IA,  I.W/IA. . 
CT-4U  22S-S-2iM/.MlA,  IV/)A.  IV/  2.IA . . . 


•ant  TfMilarmari— mVU-U  csa  Inpnt 
llatina  C 

lAV/l-IA .  t 

4V/UA,  2.SV/1.7SA . 

IV/.2IA  . 

IAiV/21A,  2«7.7IV/IAA .  1 

212SV/2.SA,  IIV/IA,  7AV/7A.  lAV/lSA, 

IAV/2A . . 

I.SVCT/1A.  IVCT/IA,  IVCT/IA  . 

TAV/21.SA,  I.SV/I.SIA,  IV/IA,  BV/IA. 

UV  9  4.IA  ar  UV  9  4.IA . 

S.2/2.IA,  2I2.IV./TA . 

2.iV  2.IA,  TV/TA,  TAP  2.SV/2.SA,  U 

MV  TtST .  1 

I.IV/M/7MVTaal . 

4.IAV/.IA,  7V/TA  . 

2iSV  A  SA.  MKV  Taal .  2 


Thit  anH  It  tall  cantalnaS  with  all  canaanantt 
atiaaihlaS  In  a  tlnala  eata  with  eavar  anS  hanSla. 
It  it  utaS  In  eanianetlan  with  tatt  tat  TS-IS/APN. 
On  tha  taa  aanni  art  faar  aatlat  racaataclat  which 
arc  tarnlnalt  a<  twa  laiay  linat.  SuitaMa  can- 
nactart  anS  indicatort  ara  acavldad.  TS-IO/APN. 
which  daac  nat  raauira  an  external  aawar  taarca, 
aravidca  a  hiihly  accarata  delay  and  it  utad  with 
the  altimetar  far  tha  lallawint  auraatat: 

(1)  Mcauirat  aawar  autaut  af  the  trantmittar. 

(2)  Parmltt  adluitmant  af  tha  limit  liihtt  an  law 
ranaa. 

(31  Maacurat  avarall  tantitivity. 

(4)  Parmltt  tunint  tha  dataetar  ta  tha  trant- 
mittar  fraaaaney. 

(1)  Parmltt  delay  Una  callbratian  af  tha  law 
rania. 

Price . $32.50 

TS-16/APN 

Thit  It  a  aertabla  aaviamant  utad  in  canjunetlan 
with  TS-IO/APN  far  laratini  trouble  and  alitn- 
Int  and  calibratinf  tha  altimeter.  It  covert  the 
fraauaney  ranaa  from  410  to  470  me  and  oaaratn 
from  an  inaut  af  27  ta  28  vaitt  dc,  obtained  throuth 
a  multiconductor  card  cannaetad  to  tha  altimetar. 
Tha  unit  aravldat  an  artlSeial  delay  line  for 
hiah  ranaa,  a  wavamatar,  and  an  audia  autaut 
of  tlx  diSarant  traauanciat.  Whan  utad  with 
TS-IO/APN  it  It  limited  ta  the  hiah  ranaa. 
althouah  It  may  be  utad  with  latt  accurate  ratulft 
an  tha  low  ranaa.  Tha  utat  of  TS-II/APN  with 
tha  altima^  art  littod  balew; 

(II  (^libratet  SOO-faot  and  3000-(eat  marki. 

(2)  Maaturat  tha  modulator  fraauaney. 

(3)  Adiuttt  the  trantmittrr  bandwidth. 

(4)  Parmltt  tunlna  tha  dataetar  ta  tha  trant- 
mIttar  fraauaney. 

Price . $125.00 


APN-4  COILS 

. 1!  312-IMI .  tl.M 

EE-89  REPEATER 

Cxtandt  rania  af  KE-I  Said  ahana  ua  to  20  milot  af 

oowat**"-  Extremely  ruaaad,  aartabla 
and  llfhtwaliht.  Utaa  Iwbrid  ealit  and  V/T.  Ampll- 
Ur,  with  axirama  lant.llfa  charactarittlat. 

rWrinS'aT'KS'y.*:'.’.''..^-^  $12.75  Cach 
HELMHOLTZ  PHASE-SHIFTER 

Slatar  aantlttt  af  4  laaat  arlantad  at  M  datraat  ta 

•Mh  athar.  Tatal  etatar  Induetanaa  la  40  MH.  ratar: 
ISMH.  total  ahata  thift  S-340  dta.  Oatifnad  far 
rania  unit  af  SCR-2U . OK  meamla 


BIRTHER  TUBE  CLAMPS 

«2SC-iy  taSC-24 
92SI.1I  92SC.1S  92SK.2 

PRICI:  ISd  EACH  OR  $1S.S0/100 


H.V.  FILAMENT  XFMR 


NO.  FT-ltn 

PRIMANVi  ItIV  ta  CV.  1  ON. 

ICC. I  2  WDOa.  l.tv  AT  T^AI 

(EACH,  AND  1  wee.  t.iv  a 
TctTCD  AT  itaa  vec  acTw 

ALL  POINTl. 

HiRM.  aiALce.  aizci  ih*  h  • 
O  ■  4'  W.  HAS  4  ITet,  m'l  an  2 
I*  ccNTana.  • 

A*  INOWN  . 9A. 


SELENIUM  RECTIFIERS— Fsll-Wert  Rridsa  Typas 


Stack  Daacrietian  Prica 

CH-3M  2aH  .3A  U.M 

CH-322  .SIN  3M  MA  -  It  Ohma  DCII . .  2.71 

CN-141  Dual  7H  '71  MA.  IIH/IO  MA  IKV  DC 

Taal  AM 

CM-UI  I.SM  121  MA  2.71 

CH-dS-t  Dual;  12tH/  17  MA  2.11 

CH-l-tl  2  .IN  Ud  MA  '21  Ohmi  1.78 

STOCK  Daacrietian  Prica 

CH-7TI  1.2tN  lU  MA  71  ahma  U.M 

CM-344  LIN  MIMA  12MV  Teat  2.11 

CN4SA  IINV  ISMA  SU  ahma  OCR  .  1.71 

CN-3W  2IN  IMMA  . .  I.U 

CN.tU  UNV  UMA  4M  ahma  DCR  .  LSI 

CN-SU  IN  MMA  HI  ahma  DCR  .  .  LIS 

CNl-Ml  2  I  .IN/4SSMA  .  L7I 

CN-IUM  SNV  2MMA  1.71 

CN-4U  UNV  .niA  LU 

CN-781  Dual  LTS-.IU  NY  IM  MA  L2T 

CN-Ml  UNV  .lUA  LU 

CN.22-1  1  NY  .IMA  L17 

CN-771  .1  NY  .4MA  L2I 

CN-MA  SW  .n  .OU  NY  I/.IA  S.M 

CN.I22  IMM  NY  O  MA  .  L7S 

CN-eiS  L2  NY  M  MA  .M 

CN-UA  2  I  LS2N  aS7A  L3I 

CN-ISA  Mult.  Chaka 

SECT.  L  Swiito  1-12N/.I2-.HA 
SECT.  L  Smaath  IN  .S2A 
SECT.  I.  Swlna  1.25-UN  .IM-IUA 
SECT.  4.  Smaath  3.4N  .USA  14.11 

CN.44$  LI  NY  2M  MA,  32.2  ONMt.  MMV.T.  LIS 

CN.17I  2XI.IN  lU  MA.  21 ONMS  2.71 

CN-SSS  ll.SN,  LI  AMP  DC.  13.SNV  INS  Sl.ll 


BAND  PASS  FILTERS 


Far  aparatini  turafut  laar.  tay  traioa.  lad. 
tatt.  ate.  Oaaratoc  tram  IISV,  U  ey..  tup. 
alica  24  VAC  at  1.2  Amp,,  hprm.  9|  AQ 


SUPERSONICS 


MOOCL  Mini  ClIVtTAL  HCAOi  €*n*l*tR  •!  sssmaU  • 
•f  3  •rvRtalR  III  Aitli  ••Ar9s.  4  AUssi. 

1*  tAIck.  Cfsllr#  mmsmIMv  U  I#  1  mt«.  Pl«n«9. 

Pr9«iss*fscyt  Apprui.  §•  watt*  Mit.  C9MI- 

watartlaht  ■  ilT.M 

MODCL  ill  HTOROPHONCt  niiAMr  tfi9atli  4*  laisf, 
4*  Alam.,  In  wMali  Is  auclasa^  a  lattica  at  7  crystals 
aNA  M-aliin  Nsatclilna  traNsfarswar.  Tha  shaath  Is 
flllaA  with  SNluaral  all  tar  aaassstlc  AasNplN«.  Fra- 
Awafscyi  31-32  KC . $24.M 


PrI:  IISV.  ••  Cy.  8m:  2BV/S.IA.  2«V/t.4A 

7.3V/I4A  . . 

Pri.  2IB/2I8/22B/22S/230/235/24BV,  80  Cy 

Sm:  ll/lB/TeS/IVCT  •  3SA . 

PrI:  IISV  SO  Cy.  8m:  talV  #  I.SA  ... 
Prt:  IISV  80  CY.  8m:  IS.SV  •  lA.... 


MW  ay  $IM  «p|l-anipafps.  Maw.  .. 
P^tM  iNpwtf  19  «Aa.^  AJsspa.  Piit> 


MAIL  ORDERS  PROMPTLY  FIUED.  AU  PRICES  FO  B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.O.  AU  MDSE.  SUBJECT  TO  PRIOR  SALE,^  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WIU  BE  SHIPPED  VIA  CHEAPUT  TRUCK  OR  RAILEX. 


June,  1953  — ELECTRONICS 


MICROWAVE  COMPONENTS 


PULSE  NETWORKS 


THERMISTORS 


SEARCHLIGHT  SECTION 


UTAH  X-IIIT-l:  Du»l  TnatffinMr.  t  Wd«B.  jm  wm- 
UoB  1:1  Hade  pw  mc.  It  Mil  laduetaae*  M  ohm* 

DCB  . I7.l« 

UTAH  X'lMT'l:  Two  arction*.  S  Wda*.  pMr  lectloB, 

l;l:t  BaUa.  3  MH.  «  ohm*  DTR  pwWdg. . I7.M 

tM7M:  RaUo.  4:1.  Ohm^  l>rt:  (  IS  Ohm* 

TRIM:  RaUo:  1:1.  Pri.  139  MH.  M  Ohm*.  **e.  9.TSR. 

OCR  109  Ohm*  . W-TI 

K-MIM9-MI:  RaUo  1:1.  Pri.  Imp.  49  Ohm.  Sac.  lta» 
49  Ohau.  Paaw*  pul**  9.9  u**o  with  9.96  uaar. 

ri**  . 0.96 

D-1MI73:  VIAaa.  Hallo  39:999  Ohm*  lOKC— 

IMC  . >I2.M 

S.C.K.-2749  . >39.M 

fi.C.K.-Z744-A.  n.s  KV  Hlah  voltaa*.  S.l  KV  Low 
TOltaa*  99  MO  KW  opor.  1179  KW  ami.  I  1  uilrroafe. 

or  1  aUaroam;.  •  999  PP8 . $M.M 

W.t.  DI1917I  Hi  VaH  laput  palaa  Traaatanaar.  .t37.H 
G.C.  K24WA.  Will  raealra  13KV.  4  mlero-aaeoad  pulaa 
on  pH.  aacaadarr  d*llT*r*  14KV.  Paak  powar  out  199 

KW  O.  K.  . $M.M 

Rap  UX  7999— Pulta  Output  PH.  St.  *aa.  4lT...t7.l9 

Rap  UX  9442— Pulaa  iararalon— 40t  -f  49t . t7.M 

RAY  UX7S9I  . 99.99 

3S2-7297 


IIA— I■49t•i9:  18  KV,  "A"  CKT.  1  ■hwoaaa 

(I^-«S‘V9Vi-’l4-406i  59P4T^^ 
tTCT  Dual  imit:  Unit  1.  *  — “ —  •**»«- 
919  PPfl.  89  ohau  laip: 
mteroaae.  498  PP8.  89  ahi 
7-II3-I-299-97P.  7.8  r*' 

190  PPR.  97  ohm*  Urn 
7.St3-t-299-tFT.  T.S  K  ..  - 

1-I'8.  9  ohau  Imp.  3  MoUon*. 

#788:  I9KV.  l  luiac.. 

#784:  I9KV.  O.tSuaaa. 

- Ckaralaa  Chal 

.  30,7MV  ('on 


3  aarUooa.  9.99  Mloroaae 
t’nlt  1.  1  aaeUoaa.  tM 

a*  Imp . 99.99 

"R"  Circuit.  I  mlaroM 

prdanca  1  aacUou . wM 

f\'.  Circuit.  3  aUcrca^  MO 

~7i  *  ..*«*>>*****a****  yt  maPG 

378  PPR.  89  olUB*  !■«... I|7.M 

. . .  789  PPR.  89  ohma  Imp. 

Kt9999  Ckaralaa  Chaka:  IIS-ISOH  •  .9tA.  tt-tlH  • 

oaOA.  M,70ov  Corona.  llKVTaat... . . WM 

S.E.  2tC8-i-St9-l9  P2T.  "B"  CKT,  1  Mlwaiaa  Pulaa 
m  389  PPR.  89  Ohma  3.  3SKV^. ....... ....199 J9 

K9tt2t  CHARSIHG  CHOKI:  ItH  •  T6  HA.  399 
OHMR  OCR.  9999  VAC  TKHT . $14.99 


PHILCO  392-7289.  182-7281. 

UTAH  1332.  9279.  9141. 

RAYTHEON:  UX9993.  UXS199  .  38  aa. 

W.E.;  0-199319.  D-19939.  K9  1909.  K99949. 

UT.4H  #  9M2,  with  Cracked  Raad.*,  but  will  oparata 
at  fuN  rated  capacltp . 39.09 


DELAY  LINES 

0.6  mlnroaac.  up  to  MOO  I 


WANTED 


14(^  ohnu. 


MICROWAVE  ANTENNA 
EQUIPMENT 

AT49A/APR— Broadband  CculMl. 
3300  MC.  TTPaNPaad.  )A9  8H0 


P3/APR-3.  LO-PA88.  BELOW 
. 312.80 


*  Radar  E^pt.  *  Taot  Sats 

9  MicrowaYR  9  Talaphona  Eqpt. 

*  EUctron  Tubai  *  Cororo.  Eqpt. 

Etc.  Etc.  Etc. 

Quote  Low98t  Rric98  in  Firit  Latter 


ROTARY  JOINT.  Stub  auppoHad.  UO  46/DG  48  <11- 

ilna*  .  327.89 

19  CM  9TABILIZER  CaHtp,  tunaMe,  atandird  1'n49/ 

n)4S/U  mtinas .  348.00 

RO  44/U  RIGID  COAX.  Hub  support.  8  ft.  section.* 

with  1T049/UC448  ronacctors  . 312. .*9 

RT.  ANGLES  for  abore . 34.89 

RIGHT  ANGLE  BEND,  with  flexible  coax  oulpiit  ptek- 

I'P  loon  . 39.09 

SHORT  RIGHT  ANGLE  BEND,  with  pressutizlnf  nip- 


(All  Prlenarlaa  U8V.  409  Cpdaal 

Ratlnta  Pi 

2X340V  .9UA,  139V  .9UA,  1290 

VRINS  TEST,  P/O  MX-O/APO-2  3 
9.SV  2.SA 

USOV  L9INA.  2.8V  .7SA.  9AV  S.9A, 
SV  2A,  9.JV/.3A.  P/O  lO-SO' 
APC-IS  . . 

949VCT  94  289009.  9.3V AtA.  9.1V9A 
SV  4A 

99M  9999  *■.  33RIA . 

8999V  299099,  SV  'UA  2 

7MVCT  -ITTA.  1719VCT/.17TA  I 

799VCT  1S9INA.6.3V'9.9A.9.SV2.3A 
9.3V/.99A.  SV  CA 

3X2.SV  2.3A  2KV  TEST.  9.SV/2.2tA. 

1299  1999  7S9V.  m  .9939 
1149V  1.2SINA.  2.tV/1.7SA,  LSV/LTSA 
8NV  Taa< 

329VCT  S9IMA.  4.SV  3A,  9.JVCT/29A. 
2X9.3VCT  9A 

l.tV.1.7SA,  t-SV  2A  SKV  Teat 
13V  9A 

2.77V  m  4JSA 
999V  tIiMA,  199V  .999 


A9-I29/Ant 

AB.2I7/APG-It 

AT49/APR 

A9-I4/AP 


AS.I2/APS.S 

AS-I7/APS-2 

AS.I3/APQ.2 

A999/APT 


19  flanfe  to  UO40  eorer . 37.89 

Ratatiaa  Jalat*  suppUml  either  with  or  iHtbout  deck 

mounUnr  With  l’O40  flatife* . each  317.89 

BalkhaaO  Faad-thru  Aaaaaibly  (.4*  Rbown) . $18.00 

Primura  Gauaa  Saetlaa  l.'i  lb  aaua*  and  prea* 

_nlO|A*  . 310.00 

Praaaura  Qaaoa.  IS  Iba . 32.30 

WavaaalOa  Saetian  13'  Iona  choke  to  rorer  48  dep. 

twlit  4  tli'  radtua.  90  (W.  bend . 94.30 

Twit!  M  9m.  S'  choke  to  rorer  w/prea  nipple. .  .39.80 
WayapaWa  Saetlaa  m  ft.  loof  Nlrer  pUted  with  choke 

Rante  . 31.71 

Ratary  Jalat  choke  to  choke  with  deck  mountlnf.  .317.30 

3  cat.  mltarad  tibaw  “E"  plane . 312.00 

UG  M  Flanaea . 31.10 

UG40A/U  eWe  Flanpa* . $1.08 

<10  OaoTM  tlkawa.  or  "H”  plane  314'  rsdlua.312.30 
48  Otfiua  Iwiit . 30.00 


30'  SIGNAL  CORPS 
RADIO  MASTS 

Complata  act  for  eractlon  oT  a  full  flat  top  antenna.  OF 
nifpcd  plymoM  ronatnwUon  telearopino  IMa  3  lan- 
foot  aactlona  for  aaay  atorapa  and  tranapertaUan.  A 
perfect  aet-up  for  feltln*  out.  Ruppltad  complata:  3 
complete  maats.  hardware,  ahlpplni  erata.  Bhlpplno 
wt.  approx.  00  Iha.  Rla.  Corpa  No.  3A1M-333^A. 
Naw  . 340.39  Sir  99I 


jae*  199mm,  *a«v  .e*js  a.xp 

999VCT  MIA,  9V  39  1.79 

S9tVCT  9SMA,  fVCT  lA  iM 

799VCT  99IMA.  8V  lA,  SV  1.73A  4.23 

2S99V  SIMA.  199  VCT,  lliMA  9.M 

U99V  I9INA  TAPPED  92SV  2.SV/9A  S.M 
9.1V /2.7A.  9.1V  .999.  9.1VCT  HA  4.23 
2TV  '4.19.  9.1  2.9A.  L2SV  '.92A  2.M 

9S9VCT  99099,  9.1VCT  2A,  3VCT/2A  1.73 

SitVCT  33IMA.  S.4V  2.3A.  tAV/.13A  1.33 

11S9-9-11S9V  .  2.73 

SVCT  .99999  KVA  L7S 

9.3V  3.1A.  S.IVCT  S.3A.  2.3V/1.3A, 

2.tV  3.1A  403 

S92VCT  UtMA.  S.SV  I.IA.  3V/2A  S.M 

S.4/T.3A,  9.4V  3.99.  9AV  2.SA  4.70 

ALL  CT 

iOOVCT  MflOA  . .  2.91 

2199V  .9279  4.99 

2  2.SV  Wdpa.  at  LSA.  Each  Lo-Cap., 

22  K*  Teat  f.9S 

2.1V  1.73A.  SV  3A.  t.SV  SA,  S.SV 
1.2A,  P  O  SCS99  S.M 

IMVCT  29MA.  1899V  IMA,  2.8V/ 

1.78A.  8.1V  2.8A.  I.IV  .89.  P/6 
.BC-923  8.91 

8299V/.I92A.  2.1V  8A .  8.39 

2.iV  2tA,  UNV  Teat  .  S.M 

2S9V  199MA.  9.3V  12ACT,  9V  2A  1A3 


BaaM  Typo  OGRt  1123- 2SM  ONana 
94  73  Dan.  P.  CaaSWaliiMi  2% 
Par  Daf.  rahr.  Moa.  Curram  28 
MAAC/DC 

DaiMTvpa.  DCD  la  U28-23M  Dtuam. 
RaM  M  MA  at  428-1.171  VDC 

Diah  Type  DCDt  SM  Otutra  «  71 
Dan-PT  P.IN.  2.S<%,lWalt  . 

DMTypa  TIM  Ohma  «  STP.  92M 
Ohma  at  M*P  3M9  Oluiia  • 
isrp,  3948  Ohmt  •  UTP . 


CO  93B/APQ  13  ir  Kiev  Se<  t.  1 14'  x  S'  OI)  1 
X  Band  Wave  (111.  IS'  x  S'  o  I>.  I  IS'  nail  1 

Itium .  par  t 

Slus  Tuner  Altaitaalar  WE.  xulile.  tiulil  plated. 
Bl-Diractianal  Cauplar,  T>pr  ‘A'"  Takeoc  1! 

rnUDlinil  . . ( 

Bl-Dtraetianal  Caupler.  1'(i  .',3.  Taknic  88  ill> 

link  . ! 

Wavasuide-te-Typa  “N”  Adapter.  Broadband...! 


D-1912S1 

*0-7471937 

IU-71T3 


MAIL  ORDERS  PROMPTLY  FILLED.  AU  PRICES  F.O.I.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.I 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUIJECT  TO  PRIOR  SALE,  AND  PRICES  SUUECT  TO  CHANGE  WITHOUT  NOTICI. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WIU  N  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILIX 
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419 


ANNOUNCING  THE  AVAILABILITY 
OF  NEW 

TS-125  S  BAND  POWER  METERS 

Thla  precision  Instrumont.  now  bolnq  produced  by  Weston  Laboratories. 
Incorporated  proeides  ior  quick  trisuol  measurement  oi  CW,  modulated  or 
pulsed  orerage  power  output  irom  0-2  MW  to  more  than  lour  watts.  Cali¬ 
brated  in  two  scales  (MW  oi  power  and  DB  oboee  and  below  one  milliwatt). 
Temperature  compensated  thermistor  construction  with  V4  wore  matching 
stub  RF  element.  Supplied  with  complete  occessories  and  instruction  book 
oroiloble  now. 


AN-APA-10  1 1-49 
AN-APR-I  1 1-96 

AN-Ant-4  !  1-411 

AN.TSM-4  l-tli 

AN-UPM-tl  1 1-Mi 

AS-n  l-9Si 

AT-47  l-96i 

AT-4«  1-97. 

AT-19  I  l-9ti 

AT-4<  I  MM 

K-67  1 1-11' 

BC-M1*  Ml! 

K-174  ;mi- 

•C-43t  I  l-lfl 

•C-419  List 

K-619  MM 

K-619  Ml' 

K-906D  Ml! 

BC-91N  [Ml- 

BC-9tlA  I  MM 

BC-914A  ;  M« 

BC-949/A  !  M4I 

K-9S9-TU  M4 

K-1060A  ,MS: 

BC-IOMA  MS 

BC-ltOIA  M6 

K-ltOl  !  M4 

•C-ISM/A  :  1-17 

K-ltSS/A  11-17 

■C-1t77  Mt 

BC-1tS7A  1-19 

MM  1 1-19 

*  or  Dew  nuuiufMture. 


;  l-t03A 
LSM 
Ltlt 
l-tSt/A 
l-ttl/A 
l-ttS 
l-tll 
l-t4S 
iK-tlA 
IK-M 
!  IF-lt/C 
IS-19S 
IS-199 
LAD 
I  LAE-f 
LAF 
LM* 

LU-t 

LU-1 

LZ 

ME-6/U 
,  OA 
,  OAA-t 
!  OAK 
OAW 
P4 
I  P4E 
SO-9/U 
TAA-16WL 
TS-IARR 
TS-3A/AP 
TS4A/U 


1  TS-10A/ APN-1 
T5-11/AP* 
TS-1t/AP» 
TS-ll/AP* 
TS.14/AP 
TS-15i/AP 
TS-ld/APN 
TS-19 
TS-19 
75-11/ AP 
I  T5-t4/API>4-l 
1  TS-S4/Am-t 
T5-t6/T8M-1* 
7S-t7/TSM 
TS-llA/TKC-l 
75-11/ AP 
75-14/ AP 
75-15/ AP 
75-14/ AP 
T5-19/TSM 
75-49/ APM-l 
75-44/ AP 
7S-47/APR 
75-91 /APG-4 
75-55/ AP 
:  75-94/ AP 
75-59 
7S-60/U 
7541 /AP 
75-41/ AP 
7541/ AP 
7545A/FM1-1 


7549A 

7S-74-APM-1 

75-7i/U 

7547/AP 

7549/AP* 

75-90* 

75-91/ AP 
75-94/TP5-1 
7S-99/AP 
75-1 00/ AP 
75-101/AP 
7S-101/AP* 
75.101/AP* 
75-110/ AP 
T5-111/CP 
75-117/GP* 
75.111/ AP 
75-1 15/ AP* 
75-1 17/U 
75-111/AP 
75-131 
I  75-141APG 
7V141/CPM-1 
75-144  aitC4 
75144 
75147/AP* 
75141/UP* 
T51S1 
75155 
75159-7PK 
75164/AR 
75170/ARN-5 


175171  UR 
'  75174/U 
75175/U* 
75111/UP 
751M/AP 
75119/U 
!  75l91/a»M-4 
;  75194/CPM-4 
i  75195/CPM-4 
75197/CPM.4 
75191/CPM-4 
75103/AP 
75104/ AP 
75105AP 
75107 

75110/MPM 
75111/UP 
75110/7SM 
75114A 
T5110B 
75111,  7PN-1 
I  751391 
75150/ APN 
'75151 
75157/ AWR 
:  75143 
I  751611* 

:  75170A 
75111 /7RC-7 
75115  GP 
75191 
75197* 


'--11 


'St 


Ti,  --i 


vrrij.itw 


I 


I  75301 /U 
75103  AG 
'75311  FSM-1 
75313 
75114  U 
75111 
75131 
75359A  U 
75143/U 
75175 
75177/11 
75119/U 
75411 
75419 
75411 /U 
7S413'U 
7S-445/U 
75410,  U 
75505 
75519/U 
7541 5/U 
75414/U 
7541 7/U 
754iaU 
7SX-4SE 
7S54SE 
TVN-ISE 
7UN4HU 
nX-10RH 


SEARCHLIGHT  SECTION 


S««  Our  Previous  Eloctronki  Adt  for  Littingt  or  Write  for  Circulors 


LARGE 


TELEPHONE  TYPE  RELAYS 


Th«M  raloTS  horv*  boon  ■temdordizod  to  that 
coUt  aad  {ramot  oi  moat  moauiaeturart  can  Mmrff 

ba  iatarchaaqad  without  aliactinq  adluttmoatt.  MmiV 

A  wida  vorlatv  oi  oppUcobla  coadtlaatioaa  ora  {9Kf 

thut  poaaible  from  a  compaTotivoly  tmall  TffT 

nuaibar  of  ralort.  'Hf 

Listed  below  ora  faramea  oad  ooUs  bom  our  stoeh.  They  may  bo  puiehosad  tepoiataly. 
Howevar,  a  complete  reloy  coaaisu  oi  coil  aad  irame.  la  ordoiiaq  complete  relays  specify 
which  coil  with  which  irame,  i.e.:  FIOl  with  K1I7. 

Bapresaatativo  completed  relays  are  also  listed  with  voltage  oad  curreat  rotiags.  Volues 
are  iadicotive  oi  seasitivity  that  may  be  expected  trom  tiaiilar  coiabiaatioas. 

CLARE.  S500  ohm.  SmsDC.  S  mskm  (SAs)  AIS2M  8ENDIX  <Cook  lOS)  «-ll  VDC.  Cop- 

K276  . t  4.2S  per  Rlus.  Rlo«  itelesae.  SPOT.  100  ohm. 

.7«  RSMOA^  fuV?ATtc‘”.Vw:;  -  bpOT--  a^^^  *  ** 

.SI8T  no.  (lAi.  «10S .  I.7»  J5  Helewe.  sttl .  2.M 

CLARE  KIOI.  0500  ohm.  SPOT.  1  ms  DC.  R902IAI  AUTOMATIC  l.TOO  ohm.  lOmsDC. 

P»<t  .Lrtlon  *IT5 .  4.M  SPOT  ac.  MH»,  XIMIS .  2.tS 

frames  a _ AJ  COILS  mm  mih  >l- 

_  .  .....  ...  0.0*  -m  ^  <Fw  Cost  sf  Relay  Ad4  Pries 

(Fsf  Cast  of  Relay  Add  Pries  *05^  sf  Call  ts  Pries  af  Frtmal 

af  Frame  la  Pries  af  Call)  ^  Pria.  Slosh  Prisa 

Stock  Pries  |  Slock  Pries  No.  Ohms  sash  No.  Ohms"  sash 

0  76  1.28  KlOO  1000  1.78 

5  0  1.28  KIM  laon  100 

12  1.28  Kill  1300  1.78 

175  1.28  KI.37  1425  128 

250  1.28  KI3X  1500  128 

450  1.10  K13»  1000  128 

500  1.80  KU3  3000  128 

500  1.80  KI40  2300  180 

700  1.80  KII3  3000  180 

750  1.80  Kite  6500  178 

WO  1.78  KII8  40,000  3.28 

900  1.78 

SLOW-ACTION  COILS 

IW-MAKE  I  BLOW-RELEASE 

Prist  Stock  Pries 

Ohms  swh  I  No.  Ohms  aiah 

-  --  I  j  j  ,  jj 

KI23  75  1.80 

KI24  200  1.80 

KI5U  WO  100 

K151  1000  2.00 


TERMS:— All  Prises  F.O.B.  Oar  Plast.  Rated 
Films  Net  10  Days.  All  sthsrs  Rsmlttasss  with 
Order.  Orders  Under  SIS  Rsmittaaas  With  Ordw, 
Plat  Asprasimats  Bhlpplnf  Charpse  (seer ate  will 
be  returned.) 


AMPERITE  THERMOSTATIC 
DELAY  RELAY 


BAmperita  ThermostAtlo  Delay 
Kelays  are  actuated  by  a  heater 
.  .  .  ran  therefore  ba  used  on 
AC.  DC,  or  pulsating  currant. 
Being  hermetically  sealed, 
Amperlte  Ralaya  are  not 
affected  by  altituds,  molatura, 
or  other  atmospheric  condU 
tlons.  At  the  preeant  time  only 
RPRT  Is  available  —  normally 
aixw  open  or  normally  cloaad. 

NET  Available  In  voltaga  ratings  of 
2  40  *■*'  '*  volts. 

,  Delays  In  aeconds  are  available 
Sacn  as  follows:  1.  1.  5.  10.  16.  30.  10, 
45.  40,  75.  90  and  110  seconds. 
Sioat  typea  from  stock.  When  ordering 
specify:  Voltage — Delay  In  Beconds— 
Open  or  Closed. 

HAVOON  5901-2:  Unv  90  rye.  AdhistabU 
iirwt  TImlns  HeUy:  SPIlT  110  amp);  XR494. 

$7.91 


>rica  Stock 
Mch  No.  Contacts 
1.28  Finn  IB.  lA 
1.80  Fill  IB.2A 

1.78  F1I4  IB,  3A 
100  FI08  IB,  lA.  1C 
128  FI07  2B.  lA 
1.80  FI  12  2B.2A,2C 

1.78  FI  13  5B.2A 

100  F12I  5B.  1C 

1.78  F123  1C 
128  F123  2<" 

1.78  FIDO  1C,  lA 
100  FI  17  1C,  5A 

178  Fill  1C,  SB 
100  FI  10  2C.  l  A 

178  FI  15  2C.  3A 

178  F108  1C.  l.A.  IB 

1.28  FII2  3C.  2A.  2B 


DUAL  COILS 

Pries  I  Stack 


LORD  SHOCKMOUNTS 


Ohms 

50  2UI0 
125  1300 
200  1000 
500/1100 
.500.  IWO 
1000/300 


SMIl  100 

Bit  100 

SBIt  100 

814  100 

BIS  100 

OTS4  ISO 

8MS4  ISO 

860  ISO 

8S3  ISO 

8110  100 

SMIM  200 

8MI4S  200 

9*70  270 

PDSS  ISOPH 

PS4  ISOPH 

PS6  ISOPH 

PBioa  tooPii 

PI.IS6*  200PH 

PTI06  lOOPlI 

FTiaO  2.50PH 

*with  uroond  lua 


ALLIED  TYPE  BO  &  BOY  RELAYS 


SPOT  (l.A) . 

SPST  (lA)d.b...  . 

SPST  (IB) . 

SPOT  (IB)d.b.. .. 

lA.  IB . 

DPST.  2A . 

1)P9T.  IB . 

SPDT  (IC) . 

BPDT  (IC)d.b.... 

1C.  lA . 

1C.  IB . 

DPDT  i2C)  _ 

bicjkis.  ;.ovi)< 
Boons  S:  26V1MJ 
*  A  -  SPOT  no 


OTHER  MOUNTS 

ST7S  ISO  (iaodyear  1/4*  1$  Suiabm  M 

PlOO  lOOPH  tl.H.  Rubber  with  taporud  rubber 

Donsle  1/3*  lose  Biaal  .28 
B20M  CMM  Barry  1/4'  M  Btml  Fr  1.98 

S1SV5  CllU  Barry  S/t*  IS  Slaal  Pr.  1.SS 

Sou  Lord  1  hok  Mu  Caatara  I  1/1* 

1/4'  II  Bteri  -U 

soot  l-ord  Skitlml  4  hok  MtaCasIsn  I  1/2*111/4* 
1/4'  t  Suinkae  M 

9004  Lord  *  Hok  Mtc  CanUn  1  1/1* 

^  l/r  4  9taal  .18 

saao  CvUadrkal  Rubber  I'  Dk  •  9/4'  biak  twa 
1/4  —  M  •  l/l*  etael  •orawi  vuksij^  la 

cenUr.  U.  9.  Bat  bar .  lid 

9491  (.yUadrkal  Rabbw  I  1/1*  s  1  l/l*  blab 
with  two  5/14 —  It  I  1/1*  etael  eenwe 

Tuleanlead  la  oeatar  U.  9.  Rabbar .  lid 

sees  1/4*  DU.  wittrowt  Mu  9hell 

Lard  l/S*  1  9ual  OS 

Piei  ISOPH  11.9.  Rabfaae  1/4*  fSItOC  9teel  .28 

Ckneral  Ueeeriptlaa  aflarke  Nambsre 
ISO  —  1*  MaaatUa  Oatare 
ISS—  I  l/r  Mouatlns  Cswtsre 
MS  —  r  Moaatieui  Caatare 
ISO  —  1  l/r  Moaatiaa  CUataee 
PH  —  Cup  type  ehack  aaiaat 


rRSM. 


BOY  TYRE  DC  RELAYS 


ALLIED  BJ  TYPE  RELAYS 


Coatacte  arw  rikar  aad  are  rated  at  S  ampma.  at  It  VOC 
aad  IISVAa 

Bi*DM;t4VI>C:  DPDT.  2SS  Ohm.  fR4M  ...  1.71  aa. 

BJi4S;  11  or  X4VDC;  IPOT  (IB)  d.b. :  149  Ohm 
CT.;fR2M . 1.M  as. 

BJU  (Eketrical  LatcUas) :  4VDC :  4PDT  (4e)  : 

14  Ohaa  each  ooil;  Owt  Cover;  11  pia  BMA 

plat  baaa:  fRilS . S-H  aa. 

BJ4AIIS:  IISVAC:  DPDT:  fRSat. .  Attsa. 

BJSAllS:  IISVAC;  1C.  lA;  fRSM .  2.iSaa. 


Boy  6D42;  Bom;  Dl 
Oba  .  #49t. . 


OTHER  ALLIED  TYPES 

AR.  IlVDC:  9P9T  (lA) :  7S  Ohm  fR420 . 

PID:30aaObm:4au;9POT(lA};fRSa4  . 
an  IlDM:  14vbc.  SPOT  (lA)  d.b.;  ITS  Ohm; 
75  amp-oaatiaaoaa  duty  (Ekctrical  aad  Me- 
cbaakal  aqaivakat  to  Cn  IIDU)  f  R496. .  . . . 


ELECTRONICS  — iwM,  1953 


CONTACTS* 

1-9  VDC  1 
!  Cat.  #  ; 

1  1.8  Ohm 

Priaa 

SPOT  (lA) . . 

2.91 

SPOT  (lA)  d.b. . 

ZM 

ifpfrr  (2A)  . 

•  R497 

2.M 

SEARCHLIGHT  SECTION 


TELEMARINE 

COMMUNICATIONS  CO. 

3040  W.  21  ST  STREET 

I'KLYN  24,  NEW  YORK 
PHONE:  ESPLANADE  2-4300 
CABLE:  TELEMARINE,  N.  Y. 


FOR  THE  BEST 
IN  ELECTRON/CS/ 


GROUND,  SHIP  &  AIR 
COMMUNICATIONS 


MARINE 

TO  X’nittr-ltecelvera  for  Khip  or  Bhore. 

TBK  HF  50«W.  1-20  Mr.  TranamiUtr  with 
MU,  Htartpr,  and  Bparea. 

TAJ  500  W.  Output,  175-550  Kc  with  M.U. 
for  AC  or  DC  operation. 

TBI,  150  W.  Output,  Al,  Al,  I.K.  *  H.F. 
for  AC  or  Dc:  operation. 

AFN-4  lAtran  Kqpt.  R-lA/APN-4  Rooeivcra 
and  ID-IA  A  5H  IndU-atora,  with  tuboa, 
rryatal,  etc.  Krronilltlumd  to  llka-naw. 
WKITK  FUR  FKICRH, 

00-*  JOO/125  W,  IF/HF  Ship  or  Aircraft 
Tranamlttrr,  Al  and  A2  Kmlaaion.  All 
New  with  Sparea. 

IM-AY  Mat  kay  IF  Ship  X’mttra. 

mtn  IlMCA  Ship  Radio  Compaaa. 


RECEIVERS 


BC'-MV-Tl  Hecrivera  15  to  150  KC 
B<;-I»7I-T2  Recelvera  100  KC  to  20.0  MC 
KAK  Navy  low  and  Int.  Freq.  Recelvera 
KM  Navy  low  A  HF  Recelvera 
BC'-114  1.5  to  1«.0  MC,  almllar  to  BC-S4g 
K<'-3IX,  141  1.5  to  IR.O  MC  Recelvera 
BC-10M-.4  155-200  -MC  Recelvera 


600  W.  W.  E.  AUDIO  OR 
SUPERSONIC  POWER  AMP. 


TEST  EQUIPMENT 

Price  Fhirh 

TS-143/CPM-1  Synchroarope  . flSS.tW 

TB-48.AP  Echo  Hox  .  lA.tMt 

BC-li:i4  Sifcnal  Ueneiator,  15-40  A 

00-2S0  MC  .  tM.OO 

I-IMA  Slynal  Uenerator,  2,700  to  2,920  me. 
Output  variable  to  5  milllwatta.  Provlalon 
fur  external  4.100  epa  modulation  for  pulaed 
HF  Output  Operatea  from  110  V  40  cyclea 

AC.  PRICK  . fSSO.OO 

f'KV-tHMhill  Frequency  Meter,  236  to 

256  .MO .  lOO.IM) 

I-148-A  Teat  Set  .  Write 

I-222-A  Signal  Uenerator .  Write 

Ll.'-3  Radar  Teat  Kquipiiient  (Freq. 

Meter  A  Teat  tlacillator)  465-475  A 

488.5-498.5  MC .  Write 

f'RO-.Y.4  UK  3"  I  iHcilloe.'ope .  Ott.tMl 

180-11  RCA  5"  <  ta.’illoacoiie .  80,00 

ROi-B  Ueneral  Hnillo  VMF  .Signal 

Uenerator  8  to  330  .MC .  330.00 

814-.\  Ueneral  Ka.Iio  Amplltler .  45.00 


EXTRA! 

PI-104  POWIR  SUPPLIES  for  ltec«iv«r 
of  SCR-2M,  NEW,  wifti  Sp4ira  Vibrator, 
Export-Packad.  Laroa  QiMnfify  AvuH- 
abla.  WRITE  FOR  PRfCfS. 


MISCELLANEOUS 

ATI!  Aircraft  Tranamlttera.  60  W.  Al  A 
AS.  1.5  to  9.05  MC.  NEW'. 

(•P-7  Aircraft  Transmitters. 

/B-S  II-AS  Kqpt. 

l4('B-283  Hrvg  A  X’mttng  Bqpt.  Complete. 
KT-3  ARN-I  Altimeter. 

KAMIUHUNDF.H  AN/AMQ-IA  to  D.  New. 
PK-7SIJ  Uaa  Engine  Uenerators.  NEW, 
w/Sparea. 

T-2I./tl-R-8-C  Sound  Ranging  Uicrophonea 
for  locating  Artillery  Fire. 

N.\A  Underwater  Beacon  Equipment 
HO-57-B  Switchboards,  telephone 
VV-t  Tape  Reels 
iiS-28,  33  Headphones 
AN-CRT-IA  Sonobuoys 
l»7,-S  DIKKOTiON-nNDKRB,  Aircraft  or 
Marine,  16  to  1750  KC  in  6  bahda,  for  24/28 
V.D.C.  operation.  With  84"  or  65"  Loop 
Extension  Shaft.  Complete.  NEW  eqpt. 
with  Dynamutor,  Loot.,  Extension  Shaft  and 
Control.  Cables,  Instruction  Manual,  etc., 
all  export  packed  In  2  cases  per  set. 


TIMJ  VHF  I0II-1B6  MC".  SOW.  .VM  X-mttr 
for  110  V.  .i0'60  C.  AC. 

H( -7»7  VHF  110-126  MC,  SOW.  AM  Output 
for  no  V.  50  60  C.  AC. 

I44'R-6IM,  Vibrator  or  Transportable 
Trana-R'evng  Kqpt..  3.8  to  6.5  MC,  20 
Walla  CW.  5  Walla  voice.  Complete  with 
nil  Hcceaaoriea. 

SCR-B22  VHF.  4-Channel,  100-166  MC 
Trana-Hi  vg.  Kqpt.  for  Plane  or  Uround 
Connnunlcal  Iona. 

KfK-.Ml,  Walky-Talky,  3-6  MC,  Crystal 
Conlrolleil  Trana-Rcvg.  with  Plug-In 
I'nlia  for  Freq.  ('hanging. 

IMi-'RNIA.  2KW  Wilcox  X  mttr.  125-525  KC. 
SCabinela:  UF  Cnit,  60-A  Modulator,  36-A 
Rectifier:  .VI,  A2  and  A3  Kmlaaion. 

10  KW  UK  KM  RF  .Ampllfleni.  Type  BF-3-A. 
88-108  MC  with  aeparale  Power  Supply. 
NEW  UNITS!  Excellent  for  Increasing 
power  of  KM  A  Television  stations. 

Write  for  Prlc»o»  and  descriptive  data. 

2.VI  A  .MMI  W  \TT  S«l  Nl)  SYSTEMS  for 
.Xlrporta,  Shipyards.  Amusement  Parka. 
Civilian  Defense-  Etc.  Write  for  Prices 
and  I. Item  til  re. 


NKW,  Western  Electric  Audio  Power  Ampll- 
flera  in  wooden  tranaporlable  case,  600 
watts  max.  output,  for  uae  as  PA  amplifier, 
modulators,  or  use  as  UM»  to  1200  cycle  power 
Huiirce  to  teat  servos,  radar,  test  e«ipt.,  etc., 
requiring  110  V..  UNI  to  12INI  cycles  .\f'  up 
to  6U0  watts.  Requires  40  watts  max.  to 
drive  to  full  c)Uti*tit.  le-BS  than  10%  total 
harmonics  in  outinit.  Input  imped.  250/500 
ohms;  iiuiput  Imped  15  to  18  ohms.  Uses 
4-  KOS’a  (supplied)  In  push-pull  parallel. 
H.V.  Power  Suppl.v  usea  a**lcnlum  rectlflers 
(no  tubes)  and  motor  blower  for  fccrced-alr 
cooling.  4 -wire  (3-phase)  60  cyclea  AC.  Rug- 
grd  design  and  construction.  Fre<i.  response 
200-6000  cycles  (ampllflrr  only)  suhstan- 
llally  linear,  fatsily  converteil  to  Supersonic 
lirires  A  .\mpllfler  fnr  testing,  nperating 
magiietn-strtctlnn  units,  hy  changing  Input 
A  untput  tmnsformers  (20  to  25  Kf  avail¬ 
able  .s<'  additlniiul  cost).  Dim.:  21"  X  24" 
X  28"  overall  NEW,  L'NUBKD  e<ipt. 

PRII  K,  EACH  . 8435.00 

Driver  .VmpllHer,  WE,  for  above,  with 

tubes  . 8175.00 

Speaker,  12  units,  PM  horn  type.  In  2  sec¬ 
tions.  shock  and  blast  proof,  with  6  lb.  ^5 

ainleo  slugs  . 8Y45.00 

20-2,5Kr  (Tiinalile)  Input  A  Output  Trans¬ 
formers.  for  conversion  of  above,  for 
600W,  omput  P.AIR . 8120.00 


SCR-296-A  SHORE  RADAR 


Designed  to  determine  accurately  range 
and  aslmuth  of  surface  craft  and  to 
furnish  this  Informal  inn  for  (Ire  (shore 
battery)  oontnd  purposes.  It  Is  a  flxed 
radar  Installation  with  following  Specs: 
Kange^— 100.000  yards  max.,  Min.  600 
yards. 

Arcnrary — plus  nr  minus  20  yards  (min. 
range). 

Aximuth — 360  degrees.  Peak  Power  40 
KW. 

Inrilcators — 5"  t'lasa  A  scniie  for  Range; 
3"  fur  Aximuth. 

Fnaiurncy — 700  SIC  (43  centimeters). 
Operation — 120  V.  80  cycles  A.C. 
Excellent,  like  new  material,  complete 
with  all  amplldynes.  aervos,  synchros, 
concentric  transiiilsslon  line  and  plumb¬ 
ing,  tubea,  siiare  i>arts.  etc.,  in  29  rases 
per  set.  WRITK  FOR  PKirEB,  or 
further  details. 


SPECIAL!! 


PK-2I8I>  Inverters.  26-28  V.DC Input;  116 
V..  380-500  cycles  nul|>ut  at  1500  VA. 
NKW  UNITS,  Ol  R  PRICK,  E  ACH  $*1.30 


CONNECTORS  IS 
OUR  BUSINESS 

WORUr$  MOST  COMPLITI  STOCK 


Types  in  stock;  AF,  AN,  AP,  ARC,  BN,  BNC, 
C,  CLT,  CN,  CUF,  D,  DP8,  DPD,  E,  F,  FK, 
FM,  FT,  FW,  GK.  HN,  lOH,  IK,  JJ,  JK,  LC, 
LF,  LK,  LN,  M,  MC,  N,  NK,  P,  PJ,  PL,  PM, 
PYE,  RF,  RFK,  RGK,  RNK,  RTC,  RWK,  S,  SF, 
SK,  SKL,  SO,  U,  UG,  UHF,  WK,  XL,  ZA. 

HAROLD  H.  POWELL  CO. 

2104  Market  St.  LOewst  7-52B5 

PkHodelphia  3,  Pa. 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULBS  «  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDI  SUPPLY  COMPANY 

PHONE  KEYPORT  7-1288 
t  #1  Box  S«X  Kaypart,  N.  J. 


F  AMERIC 


137  Hamilfoii  St.,  Now  Hovon  11,  Conn.  Phono:  Spruco  7-2513 
Now  York  Phono:  LExington  2-6254 
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TOM  ALLEN  SELLS 

TO  QUANTITY  USERS  ONLY 


MELAMINE  BLOCKS 

in  </«“— 3/14"— Vi"— 5/16" 

Thicknctte* 

4000  pounds 

Available  at  50<  per  pound 


TUBES 


250  TH  . Boxed 

3  B  29 . 

3  E  29 . 

100  TS . 

1642  . 

10  Y  (VT25) . 

1B32/S32A  . 

3  CP  1 . 

211  Spec  . 

10  Spec . . 

5  BP  1 . 


...6.00 
...6.03 
.6.03 
...2.50 
...  .15 
...  .15 
...  .50 
...  .35 
...  .35 
...  .25 
...3.50 


PLUGS 

PLP  170 . $2.50 

PLQ  169 .  1.00 

PLQ  171 .  1.00 

PLQ  172 .  1,00 

PL  172 .  1,00 

Bias  Meters  1-97A .  6.50 

P  4  Computers . 150.00 

E  78  Siqnal  Generator .  60.00 

Antenna  AT5  /  AFR-1 . 50 

Tuning  Units  for  BC-610  NEW .  12.50 


WANTED 

Factory  Close  Outs  & 
Terminations 

ARC-1  or  Components  Parts 
ARC-3  or  Components  Parts 
ART-13  or  Component  Parts 
BC348  or  Component  Parts 
AN/TRC-1 

or  Component  Parts 
SCR  720  Materal  ail  type 
SCR  508  Material  all  type 
SCR  608  Materal  all  type 
SCR  609  Material  all  type 
Crystals  all  types 

Test  Sets 

PE  104  and  98  BD  77 
DM  40,  41,  42  and  43 
SCR  508  and  SCR  608 

We  buy  all  types  of 
electronic  materials. 

We  pay  cash  in  ddranc*. 
What  do  you  have  to  toll? 


CRYSTALS 

25,000  Pieces  in  FT.  241  Holders 
New  @  $.10  each 

Recorder  lor  underwater  sound  equip- 

menl  . $60.00 

Transm'tt»r — Aircraft  T9/APQ.2.  115v.  400 

cy.  26  VDC  NEW . $20.00 

Radar  Transmitter  T-26/APT-2.  115V.  400 

cy.  200  Watts  NEW  . $30.00 

Comer  Radar  Reflector  NEW . $5.30 

R5 /ARN-7  Type  Certif'cated . $250.00 

TS125  Test  Set.  complete.  NEW.  .$125.00  ea. 

TSIO  Test  Set.  NEW . $20.00  ea. 

T816  Test  Set,  NEW . $20.00  ea. 


CONTACTOR 

BC  608  A  NEW  7.50 


AS  pilot  director  indicator  New . 

5.50 

Spare  parts  for  SCR  595 

with  Antenna — 

Plugs,  etc . 

3.00 

MG  149  Filters  . 

5.00 

Micro  Switch  WZ7RTC... 

JO 

Vihrotors  for  EE  101  A. . . 

. New 

,75 

BC929  Oscilloscopes  .... 

20.30 

Loops  LP  21 . 

5.00 

Loop  MN  20  E . 

2.50 

Motors  PE73  . 

.  .  Checked 

5.00 

DM33  . 

2.50 

Antennas  AN  104 . 

.75 

Antennas  AN  104 . 

. . . .  Copper 

2.00 

PE  216 . 

. . .  Checked 

9.50 

EE65  Telephone  Test  Set. 

. New 

20.00 

Vibrators  VB6 . 

.35 

Vibrators  6V.  for  Auto  Radios . . .  New 

JS 

MC12S  Remote  Tuner.  .  . . 

.50 

MC124  Cable . 

1.50 

MC215  Cable . 

.60 

60,000  Used  Headsets 
on  sale  1.00  each 
HS  18 — HS  30— HS  33— HS  38 


SCR  270  RADAR  WITH 

BC1232A,  BC988A,  BC  886B, 

M  337,  BD  117A,  PE  138 
Brand  NEW . $150.00  per  Set 


Oxygen  Gas  Masks . New  JS 

Control  Boxes  BC434 . New  3.50 

Antennas  37-50  MC  72  inch .  1.50 

Neoprene  tubing  5/16"  IJ>.  x  7/64"  Wail 

80  ft  Igths  Dehydrator  Hose .  2.00 

RL42  Antenna  motors . Lousy  1.50 

BC357  Receivers . Used  3.50 

Tuning  Units  TU  10  New .  2.00 

Telephone  A  and  B  line.  Station  for  ship¬ 
board  use  with  dial  and  handset. 

New..  10.00 


BENDIX  SALE 

TA-2G  Transmitters  12V  HF  75.00 

RA-2  Receivers  12V  HF _ 75.00 

MPlOE  Power  Supply  for  above 

30.00 

MR44A  Shock  Mount  for  RA-2 

10.00 

MT56B  Shock  Mount  for  TA2 

10.00 


BC  <56  . New  2.50 

BC  455  . Used  5.00 

BC  453  . Used  5.00 

Antenna  AS  61  Complete  New .  1J)3 

Antenna  AS  62  Complete  New .  2.00 

TS  245  TRT-l . 100.00 

TS  125  . 125.00 

BC  966  Complete  IFF  with  Cables,  Mounts 

— Plugs  .  35.00 

Pilot  balloon  targots  ML  350  AP .  J5 


ARC-1  SALE 

10  Channel  Checked  Out  $S50.00 
20  Channel  Checked  Out  1050.00 
50  Channel  Checked  Out  1250.00 


Pressurising  Kit — Hand  Pump — Dehydrator 
Cyl,  30  lbs  pressure.  Gauge  and  Hose 

Brand  NEW.... $7.50 


MOTORS — DELCO  AND  DIEHL 
1/40  HP  with  shaft  and  flangs 
mtg  taken  out  of  new  equipment. 
115V60cy  3450  RPM  „ 

50V  50  cy  2850  RPM 


PLUGS  •  CONNECTORS 
CLAMPS  •  AMPHENOLS 
CANNONS  •  MELAMINE 


S' 

Hr 

WI  HAVI  OVIR 
1  MILLION 
IN  STOCK 
In  ever 

1000  TYPESM 

Get  Our  Lew, 
Lew  Prices  .  .  . 
WIM, 

WRiri,  PHONfU 


OFF 


wr  HAVE  ALL  TYPES 
WITH  CORDS  AND 
CABLES,  OR  WITH- 
OUT 

WE  HAVE  SERIES  OP 
3100  1104 

1102  1106 

WE  HAVE  SERIES  OF  PL, 
UG,  SO 
WE  HAVE  SERIES  OF  10S7 


£o. 


This  is  only  a  portial  listing.  We  have  •  quantity  inventory  on  our  shelves  .consisting  of 
Coils — Relrys — Condensers — Transformers — Radio  Receivers  and  Transmitters-^— Handsets — 
Headsets — Microphones  etc.  etc.  All  are  ready  for  IMMEDIATE  DELIVERY. 


I  N  C 


^  159  CARLTON  AVE..  BROOKLYN  5.N.Y.  TRIangU  5-8241  L7 
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SEARCHLIGHT  SECTION 


BLOWERS 

lis  VoU  M  ereu  ULOWXB 
(DleturMl).  approx.  100  Cni 
miake:  r  mtlat. 

Qulat  ruBnUu  Motor  daa: 
ihk’xtM'.  NEW  —  not  Oor't 

otSw'no.  icMo  $8.95 

DUAL  BLOWER— Baraa  aa  BN-tM  atera.  aaeriH 
baa  Uowar  aiaamblp  In  raeh  Edo  of  Motor.  Ordrr 

No.  1CS80  . blS.00 

COMRACr  TYRE— 100  CTM.  motor  boUt  I^dr 
awlrral  oaat.4-4'  Intako;  !•%’  i  S'  DU.  Cooiplrtr 
itotj^4-y  W.  z  0-%'  B  X  O-V  D.  Ordm^NjO 

FLANiiE  Tv«— iio’cro'  'i-^'iwaiitV  i- V  du. 

Uomplata  Mac:  t-H*  W  z  7-li'^H  x  0-%'  D.  Ordar 

No.  ICOOT  . WO-H 

FLANGE  TWIN— STS  CFM.  4-M'  InUka:  1-4'  z  IT 
DU.  CoBUItU  aUa;  11-01'  W  x  0-04'  H  z  l-l/lo’ 
D.  NoTsCOCO  . ESI.OS 


a  MOTORS: 

24  VOLT  DC  1/10  H  P 

2000  RRM  RarartifeU  Matar, 

Rlie;  S14'  x  Bbaft 

War:  1'  x  Kmnoa  FIHO- 

0412  —  Prior . 10.00 

GEAR  HEAD  for  abora  motor. 
Itall  Brarlnp  Uaarrd  Bbaft,  10 

to  1  reduction . Prior:  OO.M 

COMBINATION:  Motor  and  Re¬ 
duction  (irar . 010.00 

24  VAC  OPEN  FRAME— 20  RPM  DouUc  Shaft  Back 
Utar  Motor  with  Olamaaaa  Clutch.  Shaft  alxr:  1-14' 

X  a/ltr  . Prior:  00.00 

24  VAC  OPEN  FRAME— S  RPM  Back  Goar  Motor. 

Shaft  Nm:  04'  x  S/ltr . Prlea;  00.06 

24  VDC  REVERtlBLE-5000  RPM  with  Macnatle 
Brake.  Planpr  Mount,  Spline  Shaft — alM:  %’  x  S/10'. 
Motor:  4'  L.  z  S-H'  Dla.  UE  Motor  only 
aSBASOAlSSA  . Prlea:  00.00 


ANTENNA  EQUIPMENT 

MAST  BASES— INSULATED: 


no  VDC  1/70  HP.  1000  RPM.  Motor  aUe:  4'  x 
2-14*.  Shaft  Nia:  1'  x  3/10*.  Itadmond  «1ST.. 04.00 
0  VDC  1/20  HP.  4000  RPM.  Motor  aUr;  S'  x  r. 
Shaft  alar:  %•  x  14'.  Redmond  *E-56.  .Price:  t4.M 
12  VOC  I/SO  HP.  4000  RPM.  Motor  alir:  3'  x  S-H'. 
Shaft  riM:  1'  X  3/10*.  Delco  OS047S20 . 04.M 


MP-132  BASE— (Aa  Uhiatrated  at  left)  I' 
bearr  coll  aprini.  S'  tnauUtor.  Uearall 
leocth:  11-14*.  Watibt:  2-14  Iba. 

Prior . $0.00 

MP-0-33  BASE— Inaulatad  type  wtth 
brary  coll  aprinp  and  S'  dla.  tnauUtor. 
Ilequiraa  2*  hole  for  motmtlnc.  Wrlzht: 
0  Ha. . H.OO 


24  VDC  KEVIRSIILI 

MOTOR— S.T  RPM.  40  lb. 

Torqua  Motor  SUa:  B-14*  i 
4-1^  x  S-O/IO*.  Bbaft  Maa: 

Sl/SS*  z  S/l(r.  AUa  aparataa 
21  TAC.  PhlUoNR  441- 

27.0  VDC— 0400  BPM.  1.6  oo. 

U.  Shaft  SUa:  1-14*  x  H' 

Motor  RIaa:  1-14'  r  1-14'.  No. 

BOOP-SOT  . 06.06 

27VOC— Vie  HP— ssoe  RPM.  shaft  SUa:  %'  X 
Motor  Maa:  4'  z  $-14',  AU  Aaaoe.  No.  EE 

S 

00  VDC-l/SO  OT--4000  RPM.  Shaft  Blaa:  14'  x 
Motor  SUa:  r  z  SV  O.  E.  No.  6  BNUHAIO.  .1 
26.0  VDC— 1/38  HP— SSOO  RPM.  Shaft  Slaa:  1 
»  14  .  Motor  Slaa:  4-H'  z  $-14'.  Elactrolux 


MAST  SECTIONS  For  ABOVE  BASES 

TubttUr  atari,  rapper  coated,  palntod.  In  8  ft.  are- 
tlona,  aerrw-ln  type.  MS-5S  can  ba  uaed  to  maka 
any  laaztb  with  aUl-SS-Sl-S0-4t  for  tasar.  Any  aae- 

tten  . SOanCantli 

lArcrr  DIaiiietrr  Section:  MS-S4 . .$1.20 

AN-104H  Antenna— 100- 1S<  MC.— Steel . 3.06 

.tN-ie4B  Antenna— 100-156  MC.— Copper . 100 

AN-llT  Steal— 6  PL  Length .  1.00 

AN-109A  Wtiip  Steel— 5  Pt.  w/Baae .  1.00 

TRIEPBONK  WIRB — S  Conductor,  cop- 
par  and  ateel.  020  feet . $4.16 


TRANSFORMERS— 100V.  60  CycU  Pri. 


24  VDC  AIRWAY  MDTOR— Modal  »Z-3Se.  Ap¬ 
prox.  SOOO  RPOL  Motor  elaa:  1-14'  x  1-14'.  Shaft 

alar:  14'  i  14' . Prlea:  $4.06 

24  VOLT  60  CYCLE— 00  lU’M  Synchronoiia  Crsmar 

llntnr  mil?  Hhaft  hIu  •  1*  v  LL*  tl  OA 


OVNAMOTOR  aaO  BLOWER:  0  Tolu  DC  Input:  out¬ 
put  460  rolu  00  OIA.  4500  RPM.  At  •  VaKi  DC  In¬ 
put:  output  250  TolU  55  14A.  0000  RPM . 04.05 


14  V.  DC  460  V.  3M  MA. 

II  V.  DC  tSP  V.  76  MA. 

II  ar  S4  V.  DC  440  V.  266  MA.  A 
0S6  V.  166  MA. 


$71  Y.  116  MA. 
116  Y.  Ill  MA. 
500  Y  566  MA. 


D-164  14.66 

DM-S7t  t-N 

DM-SOO  7-66 

PB.56  U.6i 


ALSO— PB-TS;  PB-66:  DMSI:  DM-SOt  5655:  DM-416: 
PB-IOI,  ate. 


MOTOR— GEN  ERATOR 

Navy  UfH  CCL-fl  1014.  116  VDC— 14  HP— 1760 
^M.  Uenarator  27  VDC.  O.S  Amp.  nreet  Drira 

Prtea:  $61.16 


All  PrUea  Are  F.O.B.. 


ADDRI6S  DEPT  E 


FAIR  RADIO  SALES 


lD9-^raa  12  V.  t  A.  nr 

24  V.  4  A . $I.M 

Saa  24  Vett  14  Amp.  .  $1.06 
8ae.l4VoltI  Amp  ....OI.M 
Saa.t4VoU6  Amp  ....tOJ6 
Sac.  4-14  or  30  VolU 
5  Arap . 30.06 


BATTERY  CHAR6ING  RESISTOR  PANEL 

no  VDC — 0.07  ohraa  30  Ampa.  Max.  Swltchlnt 
High-Low  A  Off.  ChargUg  rata:  0-3  YoU  CalU: 
High  $0  A:  Low  10  A.— 11$  You  CelU:  30.0  High; 
Low  IRT— 10.3  ToU  CelU;  High  SS.T:  Low  11.0. 
Compute  with  Cabin  Panel  eUe;  31*  x  OS'  x  10*. 
Offg.  by  Ward  Laooaid— NEW . Prlea:  020.01 


SELENIUM  RECTIFIER  UNITS 
HEAVY  DUTY— so  VOLT  DC  OUTPUT: 

llO/tOe  V.  Three  Phaae  400  CmU  Input: 

TYPE  143  w/Tranaformcr  A  m  100  Amp.. -.360.06 
TYPE  IF6I0  w/Tmna.  VR.  A 


100  Amp.. -.060.06 


i  100  Amp.. 

Blower— $06 


21%  Oattcit  on  C.0.0.  Ordare 


132  SOUTH  MAIN  ST 

LIMA,  OHIO 


W*  own  and  tpociolizo  in 

Transmitters,  Receivers, 
Communication  Accessories 
and  spare  parts  .  .  .  from 
Walkie  Talkies  to  Hi  Power 
Transmitters,  performance  tested. 

InquiriaM  tolicHad.  Prompt  quotation, 
tuport  packing  tocilitiaM  on  promi$at 

COMMUNICATION  DEVICES  CO. 

2331  Twelfth  Avenue  New  York,  27,  N.  Y. 

Cab/B-ComRiuRidtv,  N.  Y.  TWX  NY  1-223.  Tolopkono  ADiroRdock  4-6174 


MARKTIME 
5  HOUR  SWITCH 

A  10  amp.  timing  device 


A  hand  wound  electric  TIMISCS  RWITi'II.  Potnter 
movee  back  to  ZKltO  and  ithut»  off  JiADIO — TV"— 
Electric  Mixer  -l*hotographle  l>evicee — Time  Delay 
etc.  Pumlshed  with  Calibration  Chart  and 
Pointer  Knob.  Biggeet  $125 
tiargalo  we  ever  had...  * 


Hound  Elapmvl  S12S0 

Elertrlc  . $10.00 

Weetlnghou.ie  Square  . .  $16.66 


SEDMONO  Pewerful  0'  Blawar  ar 
Veetllater  115  rolta  AC  50  cyelaa  15 
wetta.  Por  Kltrhm  —  Laboratory. 
Heat  or  Cold  or  ChenilcaU. . .  .$7.56 


GAfluiltA 

TELECHRON 

Motors 

RPM . $2.90 

3  RPM .  3.90 

4  RPM .  3.90 

3.6  RPM...  3.15 

1  RPM .  3.95 

60  RPM  . . .  4J0 


IKOU  lll-M  83XCHHONOU8  Motor;  115 
Tolt*  AC.  15  watu  1'-  Ibe. ;  S'x.T'iS^. . . . 


ZENITH  Motortaad  Remote  control  made  for  T.V. 
but  Ideal  for  opening  doors- -window*— Turntables 
— Gadget »- Tuning  Radio*.  Complete  with  Trans¬ 
former  15  ft  cable  and  rereriing  button.  $8** 


14  Walt  NEUN  lamp  D.C.c^OO 

Baronet  Ba*e.  10  for . ^<2 

14  Watt  NEO.N  Ump  8.C.«.«ja 

Baronet  Base.  10  for . 

14  Watt  NEON  lamp  D.C.S^OO 
llaronf*t  Bav.  10  for .  A 


NE-16 
NE-21 

liayonet  Base.  10  for . 

MB  1  Watt  N>U).N  lamp  Med-SnSO 

Hcrew  Ba»e.  10  for . 

Ap  1  2  Watt  ARGON  Ump  Med. $^00 

^11-1  j4erew  lUtw.  10  for .  ^ 

MF  AA  ^  SKOS  Ump  Med  S<2«o 

Have.  10  for . -ej-'v 

.3  Amp.  Pilot  UmpSOtO 
^6#  I  $9  Miniature  lUy.  lUfie.  10  for^^ 

28  volt  .1  Amp.  I*llot  lanipCMAA 
Miniature  Bay.  Bane.  10  for^A'^ 

I O  VV  Miniature  Screw  Bate.  10  fer^  I  ^ 

1%/.  Tran.sformer  made  for  #26 

/4  TOIT  tube  aUment.  Will  Ught  3<^iia 

of  the  above  #1800  Umpa. 

6  voH  AutomoMte  Ump  D.C. 
4A^10CAbut  no  pins  to  hold  it  In 

socket.  20  for . $I.M  *6%.* 

Hpeclal^lOO  for . #3*® 

IftAA  Amp.  Pilot  Umpe-ivi 

^  low  Miniature  Screw  Baee  lOfor^l®® 

1  1 9  1*  1  volt  Flashlight  Ump* .  mm 

^  Nlngle  nen  llte  Battery.  tOfor^l^ 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

no  00  crele  38  RPM...  $2.60 
110  r.  60  cycU  1/10  RPM. .  $2.35 
no  r.  60  cycle  I  RPM....  $2.85 
230  T.  60  eyrie  3  RPM....  $1.6S 
A  Miracle  Switch  that  will  not  Icare  you  __ 
In  the  Dark.  Delayed  Action  light  Switch  $1-95 
New  Sound  Powered  HAND  SET  TELKPHONKS. 
SU'  Plex.  Rubber  ooeered  cabU  PR£E  am 

Pair  .  $19.00 


AU  PPICIS  r.OM.  H.  V. 


64  D«y  St. 


Naw  York  7,  N.  Y. 
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i  coov 

)  •OOVTLAD.tS 

t  tOOOV  .tf 

s  looovTLAi.n 

t  IMOT  1.7« 

9  3900V  2.M 

9  9iOOV  t.M 

9  MOOV  14.M 

9  4000V  T.9t 

9  OOOOV  tl.Vt 

9  tS.OKV  P.U.*. 

9>9  OOOV  1.99 

9  OOOV  .99 

9  4000V  P.U.«.  I 

9-9  190V  .99 

9-9-9  400V  1.99 

9.79  lOOOV  1.99 

4  OOOV  1.99 

4  lOOOV  1.99 

4  1900V  1.99 

4  3000V  4.11 

4  SOOOV  7.99 

4  4000V  P.U.P. 

4  9000V  P.U.fl. 

4-4  4  OOOV  2.49 

9  990VAC  1.79 

9  OOOV  1.79 

9  1000  1.99 

9  I  900V  2.99 

9  IMVAC  1.79 

9  OOOV  1.99 

9  lOOOV  2.49 

9  1900V  S.Ct 

4  3000V  1.99 

7  OOOV  1.49 

7  900V  1.99 

7  lOOOV  2.49 


ithlub  Kk 


30KV 

90KV 

3000V 

lOKV 

1900V 

3000V 

3900V 

lOOOV 

4000V 

3000V 

900V 

39KV 

400V 

500V 

lOOflV 

1900V 

3000V 

3900V 

5000V 

SOOOV 

•OOOV 

7000V 

lOKV 

19KV 

90KV 


1.99  9  SOOOV 

1.99  9  •  OOOV 

3.99  10  OOOV 

9.99  10  tOOOV 

9.99  10  1  900 

9.M  10  •OOOV 

12.*9  19  lOOOV 

P.U.a.  19  onov 

P.U.M.  19  lOOOV 

P.U.R.  19  3>H>u 


SEARCHLIGHT  SECTION 


CONDENSERS  ^iS 


New  JAN-C-25  Ca|Mieltors  CP53-54-55-ttl-63-65-67-69 
A  rP70.  QaoUitioaH  apon  re«|ae«t. 


GUARANTISD—OIL  CONDlNSik  SHClAtS—GUARANTtSD 

4  mfd. — 1000  y . $1.50  16  mfd. — 600 

,  inno  .  OVER  15,000  SOLD  I  Dual  R  mfd  oil  fllle 

mra. —  iggg  y . s,21  ■  I  mImi  .nd  nwkMt 


.2  mfd.— 1000  y . $.21 

standard  txpe  bathtub  Cood.  Quan.  Dliw. 

1  mfd. — 600  y . $.59 

Bathtub  typ.  IlYR.  Quan.  DIk. 

7  mfd. — 600  y . $1.45 

By  C-D.  Meaaurm  4H'  x  1%'  z  1'. 

1  mfd.^^400  y . $.43 

Channrl  t'nnd.  Bot.  Mtg.  Qua.  DUc. 

8  mfd. — 500  y . $1.35 


OVER  15,000  SOLD 
10  mfd.— 600  y . $.98 

Thrt.  tMm.  bal.  inti.  ehannal  tyna. 
Dimt.  3V  Z  S'/,'  z  2*..  I  mH. 

Mctiant  raltd  4M  V  at  72  dai.  "C”. 
■  too  V  tMt.  MMt,  Mnanrclu  taMt. 
fw  too  V.  otwattoa  h»  to  40  Otoa.  "C". 
lOaal  (ar  llltar  ar  aowar  fattor  aaaltoa- 
tian.  SanMt  tatot  araiM  tbit  rattad 
ht|b  aualKy  caadantar  to  ba  at  ant. 
•taiidlat  vdttt.  Cartaa  af  24.  WalfM 
42  Ibt.  Laraa  ana.  anilaMa. . .  f  g9 


BATHTU8  CONDS. 


16  mfd. — 600  y . $1.75 

Dual  R  mfd  oil  fllled  cond.  hemiHlcoUT 
sMled  and  packed.  Tobe  tjpe  1  T-8C<11 
mMMirliif  Aud  mntf. 

centers  7*.  Pluas  Into  standard  four 
prong  torket. 

1—1  mfd.— «00  V . $.85 

S  RT.  Bathtub.  Lot«  of  100  10%  IMm*. 
Hanie  Type  but  with  S  Terms.  Caae  com- 
mon.  ».7t 

Lot.  of  too  10*  Dine. 

8  mfd. — 600  y . $1.69 

4tb'  II.  X  r  Ilia.  BM. 


TRANS.  MICA  CONDS. 

W«4«  PriM  aitg  W«#<  9 

>34  3900  .19  0099  1300 

>9  3000  .79  009  8000 


MICRO  SWITCHES 

M.atoOT  ntoMtor  T««.  PHjj 

»z«.»i  rt.  ariT-n.c.  •«.»  Jt 

wzn  ai.M  MCatii  „ 

M-wi-taia  ,'S 

wiii.ai  Hoa.nEii  ir|T-N.c.  a.rr»  i-H 

wi^artT  rtunr  ■Eli-H  S"**  -H 

ntaQ.41  pt.aiM  afit-N  c.  a.r.w  .la 

Yin-ll  T-a.>iiM.r.LB  »Mt-N.O  8«.«  44 
YifBDTC  rtuaw  •Eil'S  S  i"**  Is 

YitnDT  n.MM  -n 

Yl-lYtT  n.u.r  •ESI‘2-2-  S*tS"  •11 

YPi  b.»m  ”  I'M—  -If 

BZnLI  >.Uw  bfOT  .M 

MU-aw  (laa  iiaVi  u.w  upit-.n.o.  a«i4w  .14 

CHOICES  9  FIL.  TRANS. 

.sas:  Ml 


DIESEL  GEN. 

2S  KW  I  phrnd  *0  gy.  Hill  dtotdl/ 
'C.I.  Complntd  with  contfdr 
'Bditoft  itortlf  lmttn:tda.  Itd«dy] 
’far  Immndlata  nM'****"-  Gumt-, 
’•fitd^.  P.U.R. 


CHANNEL  CONDS. 


Stondord  Brand  Pott.. 


•OOV  1.49-2.29 

METAL  TUBULAR  OIL  CONDS. 

2^V  7*19  Wvtfc  PriM 


MICA  CONDENSERS 

9.  9.  i  10.  19.  29.  90.  94.  99.  90.  79.  79.  100.  140 
190.  199.  900.  9M.  940  990.  900.  890.  990.  400. 
470.  900.  910.  900.  000.  700.  790.  1000.  1900.  1390. 
1400.  1900.  3000.  9300.  9400.  1000.  9900.  9700, 
9900.  4000.  4700.  9000.  9100.  0000.  9300.  9900. 
7900.  7990.  7900.  $000.  9100  0  tO.OOO  M  Mtg. 

PRICE  SCHEDULE 


9000  W9  $ 

40000  1/9  L$ 

90000  1/4  0  1/9  $ 

90000  1/9.L9 
100000  1/9* 

190000  9  1/1 
300000  1/9  L9 
390000  1/9  La.  9/10 
$00000  1/1  4  9  1/9  9 

9  S3*rr/9’L9 

1  M«g.  1  9  9  9  1/9  Lt 


Qu««.  •<  too.  10%  4iM.  I  I  Sqoctol  Mica  lOf — 180  g  $S.S0  1 1 1 


—  TRANSTAT  — 

115  V,  1  M>a9b«  100  omaS'd  Kt«. 
115,  Roffif*  0-115  V.  Amtrtron 
#29145.  Sodclally 


MONMOUTH  RADIO  LABORATORIES 


Condanaart  of  all  typas  in  any 
Qoantity.  Alto  othar  standard 
componanto.  Tap  pricaa. 


BOX  ISO 


Long  Branch  6-5102  OAKHVBST,  N.  *1. 


CARRIER  EQUIPMENT 

Waatsra  Ctoctrto  CF.IA  4-ahuBtl  aarrlar  totoabaaa 
tornlatU, 

EE'ltl'A  i-chaaasl  IMd/EO  tytto  rarrtor  rlntan. 

CFO-B  4-tliaiiiisl  aarrlar  .list  raanlatad  totoaasiM 
tarminali  csaiaitto  with  tsar  .haanalt  ^4/20 
cycla  rlatlnt- 

CFD-B  4>«haaasl  altot  ratnlitod  tolaahans  rs- 
a«atw<. 

C.42-A  V.  F.  tolaaraah  la  Iran  2-  to  12-ahannal 
torMlnalt. 

FMC  I  ar  2  chaaa.U  earrtor  taltahaaa  torailaalt, 
a.tsmatia  raantotlsa.  duaiaz  •Itatliiig  soah 
chaaaal.  Carrlar  fraaaaaelat  ahana  3S  KC.  Idaal 
tar  adding  channalt  abay#  tyaa  "C". 

Camatoto  antiatsrlat  and  lartallattan  ttnrtaaa 
aderrd . 

RAILWAY  COMMgNICATIONS.  INC. 

Raytown.  Miuaarl 
Ttlaahaaa:  FLaailat  2121 


4PDT  RELAY 

29.9  vOe  iwiOft,  coll  390.  900.  439  ohm.. 92. 99 
RILAV  riPDT  34  vde  390  ohm  cW*  Typo  K.  2-79 

HBLAY  4Pt>T  13  vdc  70  ohm  midget .  1.79 

HACK  COMNICTOR  19  pin  Amphenni  gaO-lSl  60c 
9  9AMO  CONVgRTtR  Navy  CO-AOAm  10  cm.90.t0 
I90LATI0M  XPORRI6R  99  watU  115v  prim.. 

11.9V  or  139v  A  6.3.  .49A  tap  314x3Vk«6**>  9-69 

9fL9VN-lP8  119/00  v  400  cyel*« . 11.09 

OLOWtR  MOTOn  400-1800cyc  1 15v  EAD  JS  IC.9.99 

9ILVin  TRIMMIR  Brt*  TB9A  l.S-l  7-45 . 26c 

LINK  mobile  xmtrs  g39UPM  90-40  MC....t0.90 
9U9MtNlATU6l  tube  eorket  9  pin.  lOO  for  10.00 
CMOK9  4lf  70  ma.  .60c  3H  70  ma  llO  ohm.  26c 
VAOIAOLt  3-15  mmf  Hammar.  HP  1  Vk'*  ahft.OOc 
PL'144.  80-134.  PL-68.  AN-3106- 1  Oa-3a.  63-lH 

SirrCHOO  CLAMPO  P36A.  036B.  •36C . tic 

PU8g8:  3ag.  mdl.  mikea.  awliches  i  pota  _ 

8PA688  for;  BC1306A.  MKll  Radar.  AN/TPN-3 
36fe  .003  OHvor  Mien  CM30.  Aak  for  bullaiin. 
200-2660  cycle  1400  w  variable  froq.  eloctronle 
generator.  33Qv  60  ey.  Input.  CML  #1400. 

EMPIRE  ELECTRONICS  COMPANY 

4M  Aytaaa  L,  Brssklya  M.  N.  Y.  Clatardnla  2.241 1 


•  30,000  sq.  ft.  of  floor  space  in 
our  own  modernized  building 
in  Boston's  downtown  indus¬ 
trial  area.  Directly  between 
North  and  South  Stations  at 
the  junction  of  Atlantic  and 
Commercial  Avenues. 

•  Customers  automobile  parking 
facilities  adjacent  to  our 
building. 

•  Complete  stocks  of  electronic 
components  and  specialized 
items  as  Synchros,  Tubes,  Re¬ 
lays,  Capacitors,  Inverters, 
etc. 

•  Spacious  display  showroom. 

See  our  li$ting$  on 


fOJASTERH:AV!.,®S1 


•  Separate  shipping  rooms  for 
ease  and  promptness  in  filling 
orders.  Immediate  delivery  is 
assured. 

•  Graduate  Electronic  Engineers 
to  help  you  with  your  elec¬ 
tronic  problems. 

•  Our  greatly  increased  capac¬ 
ity  now  permits  us  to  stock 
more  items — in  much  larger 
quantities. 

•  Every  item  sold  carries  our 
guarantee  to  meet  your  ap¬ 
proval  and  be  exactly  as 
represented. 

pagos  438  and  439 
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H  1 


TH  2K/ri*.N.  for  ■i*«rlpUv«  UUrft 

turt*.  I*nc«*  oo 


POWER  RHEOSTATS 


SEARCHLIGHT  SECTION 


ARROW 


FOR 


FOLLOW 


MILITARY  ELECTRONICS 


WHEN  YOU  ORDER 

WELLS 

COMPONENTS. 


June,  ?953  — ELECntONICS 


SAME  PHONE  NUMBERS 


Ml  ,  121 
Ml  IM 

2.U  I  in 

IJl  '  Uf 

«.«1  2W 


2.U  lie 

I.M  SM 
1^  IM 

2.21  m 

LM  m 

US  4M 


2.U  ^ 

2.M  i  *2 

LM  SM 
LM  Hi 


TyM  Shaft  Raqulrad — SS  tr  Kaab  Tyta 
(Saaelal  Prleta  ta  auantity  Utan) 


ilhMuHeiHf 


worth  4-0865-0866 


TYPE  "J” 
POTENTIOMETERS 


TYPE  "J" 
$1.25 

ahma  ,ahma  i  alma 
IM*  |MMt  iMNt 
2Mt  MM*t,lMK*t 
2M*  ($M*f;12tK* 

net  NMt  iiMNt 
4M*f  UK*t'lUKt 
iM*t  UKt  2MK* 
net  ;UK*t  MSKt 

fn*t  MN*t4MK* 

net  |2SK*t  Imae* 
leM*  MK*i  Imaet 
UMt  MK*t2mae*t 
UM*t  'MK*  Smtf* 
2SM*f  TlKt  I 


TYPE  "JJ" 
$2.95 

ahma  ahma 

SM-MC*t  IMK-IMK* 
Mi-Met  IMK-IMKt 
IMt-lMi*  lMK-2MKt 
21M  21M»t  2MN-2MKt 
2Me-MK*  IMiK-lMNt 

22M-nKt  !imk.snm* 

Mii-nKf  '2mae-lmaet 
MK-liKt  aW|2SK^K*t 
2Mi-2iKt  UK-liK*t 
2SK-liKt  lm«clmaet 

7K-lmaat  ^K.M*t 

IMK-lKt  |«MK.4MK' 


TMM-neK-nMCt  l  Imaa-lnm-lmaet 

(*)  H'  tonwdrivaf  alatlail  akan.  {V  Kaoh  tyaa 

BARGAIN  CATALOG 
Now  Available 

MICA  CAPACITORS 

(of  every  description) 


D  IMMEDIATE  DELIVERY  FROM  STOCK 

(in  any  quantity) 

□  FINEST  QUALITY  OF  FAMOUS  BRANDS 

□  GENERALLY  LOWER  PRICES 

□  RETURN  PRIVILEGE  FOR  FULL 
CREDIT  IF  NOT  SUITED  TO  YOUR 
REQUIREMENTS 


ADEL  ClAMPS  •  ANTENNAS,  Inaulatort,  Moat  Sac- 
liana  •  SINDING  POSTS  •  BIOWERS  •  CABLE 
ASSEMBLIES  •  CHOKES  •  COILS  •  CONDENSERS 
Oil  Eillad,  Bathtub,  Haaring  Aid,  Tranamitting  Micaa, 
tilvar  Micaa,  Caramic.  Variabla,  Trimmar  •  CRYS¬ 
TALS  •  FILTERS  •  FUSES  B  MOUNTINGS  •  GEN¬ 
ERATORS  •  GROUND  RODS  •  HEADSETS  •  I.F. 
COILS  •  JACKS  •  JACK  BOXES  •  KEYS.  Talagraph 
KNOBS  •  LAMPS  •  LORD  MOUNTS  •  LUGS 
MOTORS  B  BRUSHES  •  PLUGS  •  RECTIFIERS  Salan- 
iwm,  Coppar  Oxida,  Matar,  Dioda  •  RESISTORS— All 
Typaa  •  SELSYNS  •  SOCKETS  •  SWITCHES 
Aircraft,  Micro,  Switchattaa,  Toggla  •  TIMERS  *  TUB- 
INO-Flaxibla  •  TUNING  SHAFTS  •  TRANSFORMERS 
Alt  Typaa  •  VIBRATORS  •  WALKIE  TALKIES 


OUR  NEW  ADDRESS 


111  W.  CHICAGO  AVE.,  OEPT.  SL,  CHICAGO  22,  lU. 


The  valuable  service  Wells  provides  to 
the  industry  is  being  used  by  many  of 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world’s  largest) 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  a  substan¬ 
tial  savings  in  time  and  cost. 


ALEXANDER 


MOGULL  COMPANY 


Now  Occupies  the 
Entire  7*Story 
Building  Located  at 

17  WARREN  ST. 

(opp.  City  Hall  Park) 

N.  Y.  CITY  7,  N.  Y. 


HERE'S 
YOU  GET 


DYNAMOTORS 


A  complit*  Siqnal  Corps  stock  number  list- 
Ine  of  items  in  our  stock.  Write  for  listing 
No.  SG-200.  (For  government  agencies  and 
contractors  only.) 

Manufacturers  and  distributors— write  for 
now  Condenser  Catalog  C-10  now  available. 


OVER  100,000 
NEW  DYNAMOTORS 
IN  STOCK! 


DM  32A  -  DM  S3A  -  PE  86  -  PE  101C 
DM  33A  -  D  101  -  PE  94,  ate. 

Large  quontilias  of  brushes  for  oil 
types  of  dynamelers  and  motors. 


Write  us  for  quotations.  Advise  us 
your  requirements. 


Write,  Wire,  Rhone  Your  Requirements 

all  phones:  SEeley  8-4143 


APR-4  Nav  APT-1  AFT .2  RC-IMIFP 

CmplaU  AFT-S  Hr..2l4 

APh4  AIT-4  HC-lia 

APH-4N.W.  Mnl  14  H4;-S44 

>  (UimairU  MU4/AP1  RTM/APSIl 

APS.4K.V  MI>S/APS1  TM/APT-S 

CoaapiaU  MD22/UFN2  MUM/APQIJ 


Completo  Line 

lIuMoat  S24-A  OMikoMopr  TSlSa 
1-77  HicinA  Tub.  CbM-kn  TS-ISa/TPX 
I-2M  FM  Hiaa.l«;.iMr.tor  TSI7tt/AHN 
HtS:  M>><i.l644  MulUia.l«r  TS-171/UH 


ll.wl.tl  Piwrk.rd  200-4  ■ 


1-190  T827/THM  T 

BC-OM  TS-S3  T 

HCIZSS  TS14/AI*  T 

IK-S4  TS-IS/AH  1 

I.9S  THS4/AI*  1 

I -06- A  TS-4SA/  1 

1-122  APM-S  1 

I-ISOA  TS-S9/AP^  1 

1-119  TS6I/AP  I 

1-145  TS62/AH  1 

1-212  TH09  t 

1-222  TS92 

TS-IA/AP  THIOO/AI*  I 

THIUA/APN  TH-ia2 

TSI2/AP  rsiii/r.p  I 

TSIb/APN  T8126  I 

T8I9,'APQ  TH127/I)  1 

TS^2S/APN  T8IS1 

TS24AI  TS-IM/I'P 

AHH-2 

IIKWI.KTT  PACKARD  4205 


TS-17t/I)H 

TH175/IIH 

TS102/IIP 

TSI04A/AP 

TS204/AP 

TS-2li 

T825I 

THSIIAAIP 
T8J21/UP 
1-146 
TS-26»'II 
HfUHiUm  Mini 
7SH  Sip.  <;.i. 
Hfunton  Ty|i. 


IU2FSia.<:.a. 
I-AO  Sia.  t-.li. 
LAP.  2 

l.AVdIK  Knu|. 
M.U.r:  100- 
600  Mu. 


SYNCHROSCOPE 


RECEIVERS— TRANSMITTERS 


AHC-I  PK-12SAX 

HHC-1  H.9,APN4 

R-4/AnH-2  H(;-711-l> 

ll>-6/AP\  4  M-S7,  AH,N 
MP  loti  H<:-7M-A-/ 
H<;-64n  H('.-6a9 

HM-26  S<;H-2a4 

s<:H-54e  MN-iotVit 


Moturol.  Mod.l  PMr-250 


PK12SAX  HTA/IH 

H-9,  APN  4  SCH-522 

H(;-711-l>  TA2J-24 

H-S7,AK,N  ll-M/AitN 

H<:-7M-A-AM.C  H-l/AHH-1 
HC.-oao  ItM-lS 

S<;H-2a4  SCH-SM 

MN-26  tUtiapl.t.  Inatallatioa 


EQUIPMENT  WANTED 

Te  moot  governmont  and  in¬ 
dustrial  orders  we  urgently 
need  ell  types  of  new  one  used 
Test  Equipment,  Radar,  Re¬ 
ceivers,  end  Transmitters.  WE 
PAY  HIGHEST  PRICES.  Tell  us 
whot  voH  hove. 


FLUXMETER 

Vuml  to  ralihrAt^  field 
btmiicth  of  iiiAgneu 
friim  MX)  t4i4(K>Og»uM 
and  IndH’Atr  poUiity- 
i*rt>lR'hjusipEp  of  1^*. 
llrAutifully  built  In 
h*rdYt(Kid  fane  urlth 
hlnuiHl  cover.  Ituiiruc* 
tIonA  foi  operatluD  on 
under  tide  of  rmer.  Hlae  x  H  x  B  In 
lor  Ub  and  nrlMNil  uae.  New.  COQ  CA 
An  exceptifinal  value  at .  #Ayoe#w 

MANUALS!  rollaatlan  of  Radar 
and  Radio  MAINTENANCE  MANUALS. 
Wrlta  tar  cemslata  Hit. 


GOVERNMENTS,  AIRLINES 
AND  INDUSTRIALS! 

Send  for  FREE  Cotelegue  Ne. 
112  fM  complete  llat  of  Mili¬ 
tary,  Industriol  and  Aviation 
Electronics.  WE  HAVE  THE 
LARGEST  INVENTORY  OF 
SUCH  EQUIPMENT  IN  THE 
UNITED  StATES. 


SEARCHLIGHT  SECTION 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 


Tkt  tolloming  h  tint  •  partial  U$t  •#  NM 
currpml  phclronk  pnd  phcmti  mm 

im  pm  wptthomtp.  Writp  fm  comptat*  intmurn- 
tnp  hempt  rcplipf  to  all  inqpinm 


RC-103&AN/ARN-5  ILS 

N*«  in  original  carton*.  Compict* 
Contifta  ot  oil  occotaoriot.  pla*  AS- 
3TA,  Rt9t/AllN-5  and  ■C-71S0 
Modifiod  to  tiog  alarm. 


TBS  4  &  5,  NEW,  COMPLETE 

IE.17  TEST  SET 
AN/ARN.7  COMPLETE 
SCR-269  COMPLETE 
AN/ARC-1  VHP  EQUIPMENT 


BC-611  li  BC-721  HANDIB 
TALKIES,  Plus  SPARE  PARTS. 
Quantity  avoilobU. 


AN/ART-13  EQUIPMENT 


ATC  XMTR 
T.47/ART.13  XMTR 
CU.25  ANT.  LOAD 
MT-283  MOUNT 
MT-2S4  MOUNT 
SA-22  ANT.  LOAD 


T.47A/ART-13  XMTR 
CU-24  ANT.  LOAD 
DT-11 A  IZDynwVr 
0-lS  LFO 
ATC  DTNAMXR 
C-S7  CONTROL  BOX 


AN/APG-13A  RADAR 

Abaelutaly  complata,  brand  new 

AN/APN-2  MG-153 

SCR-729  New  APS-2.  3,  B  15 

TA2J-24  Ceaipoaenli 

RTA-IB  AN/ARC-5  VHP 

BC-1016  SCR-274  &  ARC-5 

APA-6  INDICATOR  Command  Eqnipm’l 

APA-ll  INDICATOR  R-4/ARR-2  Racaivar* 
APA-17  RADAR  BC-640  VHP  XMTR 

HS.33  HEAD  SETS,  SCR-510 

NEW  SCR-522 

MG-149F  &  H  MG-153 

SPARE  PARTS 

SCR-720  SCR-522 

SO-7  AN/ART.13 

AN/ARN-7  AN/ARC-l 

SCR-269  BC-611 

SCR-718  A,  AM,  B  &  C 

Altimatar  aquipmant— eemplate 

To  insure  the  finest  of  service  and 
quality  of  merchondiM,  we  have  just 
recently  put  into  operation  our  own 
reconditioning  and  function-totting 
plant,  complet*  with  all  tociliti**. 

WANTED 

ART-13  CFI  UNITS  AIIT-13  IC-7** 
1-152  SC-34*  Q  A  R 

T07  DOLLAR  FAID 

EXPORT  INQUIRIES  INVITED 

W*  ewry  an  annMially  laraa  itaek  af  Alrllaa 
EaalaaiMit  Tad  EaalaatnL  Radar  *al*.  ala. 
Writ*  far  aar  law  anta*  aad  eaaialda  lafaraia- 
tiaa.  Wa  taralih  laiai*dlato  aanrtr*  ta  all 
laaalrlaa.  Writa  talayl 

II  II  electronic 

V » H  “""s? 

2033  West  Vtnica  Blvd.— Dapt.  E-24 
Lot  Antolot  6,  California 
PAom:  UptiMh  3-7127 


RADIO  SHACK'S  30TH  ANNIVERSARY 
TUBE  PRICES  ARE  WAY,  WAY  DOWN! 


0M/Vt90  . $  .9* 

0C3/Vt105 _  .99 

003/VRIS0  _ _  .tS 

1A3  _ .7« 

1A50T  . . S3 

1S73  . 3.SO 

1124  _  9.95 

1137  _ 17.50 

1S33/533A  _ 3.95 

1N21  . 1.00 

1N33  . 1.19 

1N21  . 1.19 

1N37 . 1.S5 

173?  _ 3.75 

1*4  . '.59 

1T4  . 59 

3A3  . 95 

3A71  . 7.50 

3*33  .  3.95 

3C33/IIX333  ....  3.75 

3C40  _ 17.50 

3133  . 3.75 

3331  .  7.95 

3J21A  _  1.50 

3J33  . 9.50 

3337  _ 14.95 

3334  . 39.95 

3350  . S9.50 

3355  . . *4.50 

3X3  . *9 

3X3A  .  1.S5 

3A4  . S5 

.3*7/1391  . *3 

3*34  .  4.95 

3a3  .  9.95 

3C34/34C  .  1.95 

3071  . 3.50 

304/1399  . 43 

3171  4.50 

3777  .  3.50 

3071  .  3.95 

33713  . 10.50 

4*33/115*  .  4.50 

4*35/il4C7  .  4.50 

4334  . 145.00 

4337  . . 145.00 

5*71  4.49 

5031  . 19.95 

5777  . 1.45 

5373  . - . 19.50 

AMERTRAN- 
TRANSTAT 
VOLTAGE 
REGUUTOR 

Pri.  105- 136  V:  See.  115/  $0  OC 


4Aa . . 95 

4A07  . 1.15 

4A35  .  1.50 

43U4  .  1.50 

4*40  . 75 

4C4  . 74 

4C*0  . . 74 

4*14  . 59 

4X7  . . 43 

45C7  97 

4S»I70T  . 79 

45*17  . 79 

7C4/I303A  . 75 

715/1301  19 

714  . 55 

10Y  .  1.30 

13A4  . t5 

13C*  . *9 

13350T  . 53 

13577  . .49 

13S370T  . 55 

14*17  . 79 

1437  . 79 

15*  . 75 

3304  . 45 

30  . 4* 

45  . 35 

53A  .  3.50 

71 A  . 49 

100TM  . 10.50 

113A  . 49 

311  .  1.35 

337A  .  4.50 

374*  .  3.95 

304TM  . 13.95 

304TI  19.50 

350A  .  4.35 

359A  .  1.*5 

371*  .  3.95 

3SSA  .  3.95 

394A  .  4.35 

430TH  . 44.50 

450U  . 44.50 

444A  .  *.95 

531  14.50 

533A/1533  .  3.95 

705A  .  3.95 

704A*  . 19.50 

70*Ay.OY  . 37.50 

707A  .  9.95 


RE-4162. 


SOLA  CONSTANT  Mg.$Moo 
VOLTAGE  $19.95 
ITRANSFORMER 


731 A  _ _  3.45 

733A*  . 33.50 

734A  .  3.95 

734*  .  3.95 

735A  .  *.50 

734A  . 14.95 

*01  *5 

103  .  3.95 

*04  .10.50 

*05  .  3.95 

*07  .  1 .45 

*10  10.95 

*11  .  3  *5 

*13  .  *  95 

*14  3.79 

*15  3.40 

*14  .  1.45 

*34  1.39 

*30*  3.95 

*33  .  7.95 

*33A  . .  9.50 

*3*  .  3.50 

144A  .  1.10 

*73A  . 3.45 

1*4  . 1.50 

903P1  .  5.50 

954  45 

967  45 

1414  .  1.95 

1419  . 75 

1434  .  1.45 

1435  . - .  1.45 

1439  1.25 

1455/4SC7  97 

1*44  . 95.00 

3051  95 

*005  .  5.15 

*030  .  3.50 

9001  1.35 

9003  .  1.00 

9003  1.49 

9004  .  1 .00 

9004  . 75 

CI33  .  1 .00 

CX501X  .  1.00 

CK10«*  .  1.00 

IL5*/4*23  4.50 

IIC5*  .  4.50 

II.C4A  .  4.50 

IIC47  .  4.50 


DELCO  DUAL 
BLOWERS! 


11303.5/3*31 

_  3.95 

F037A  . 

..  6.50 

F090  . . 

..  4.95 

0131 6A  . 

..  3.50 

Oi434A  . 

.33.50 

C1444A  _ 

...  3.50 

01*05  . 

..49.95 

MI-S3I  . „»I4.S0 

0X59  . 

.65.00 

OKAO  . 

.65.00 

OKA1  . . . 

.65.00 

0X73  . 

...65.00 

•K35  . 

..  3.49 

■K73/CRF73  .. 

...  1.95 

RX333A/3C33 

„  8.75 

V*90  . . 

„.  .99 

V*105  . . 

...  .99 

V«150  . . 

.*5 

VTI37A  . . 

...  3.10 

W14I7A  . . 

...33.50 

WUS3*  _ 

..75.00 

ZF653  . . 

.45.00 

0t4pr  No.  El-SrO 


WRITE  TODAY 
FOR  FREE 
8-PAGE  FLYER 
OF  OFF-PRICE 
VALUES! 

w 


Brtnd  New  Delco  dual 
blower*.  2*00  ipm,  120 
cfm.  115/1/60.  Ship  art. 
11  lb*.'  Order  No.  KE- 
5405. 


Buowcosn 

*14“ 


Por  190-260V  in¬ 
put.  Output  115V 
ACm  1.7  a  ±1%. 
Order  No.  RE- 
4195. 


WistiRflMM*  11SV  400  CYCU  BLOWER. 
Oriw  R*.  RE-41N.  THh  n. ...  ONLY  $180. 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Moss. 


AmCRAFT  EUCTRONICS 

ARC— 1%  ART— 13'$,  RTA  IB's,  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WRITS  OR  CAU  POR  BUUSTIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

RM  9-5960 


ELECTRONICS  — JwiM,  1953 
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SEARCHLIGHT  SECTION 


STerling  3-22  T  5 


^<y9'»yty€€'ny 

AflATIOl  ELECnOHIC  EQUIPHEIIT 


1406  G  Sfr—f  N.W,  Washington  5,  D.  C. 


AU  EQUIPMENT  TESTED  IN  OUH  SHOPS  AND  GUARANTEED  READY  FOR  INSTALLATION  IN  AIRCRAFT 
"SptclaliMlag  in  instoUotlons  of  iho  bfghoMt  tjuallty'". 


•  ARC-1  — 50  chonnal  VHF  Transcvivar  installation  •  R89B — ILS  equipment 

•  ARC-1  — 20  channel  VHF  Tronsceirer  installation  •  BC  733D — ILS  equipment 

•  ARC-1  — 10  channel  VHF  Transceiver  installation  •  MN  53 — Marker  Beacon 

•  ARC-3  —  8  channel  VHF  Transmitter-Receiver  installation  #  SCR-269G — Radio  Compass 

•  ARC-3  — 24  channel  VHF  Transmitter-Receiver  installation  •  ARN-7 — Radio  Compass 

•  SCR-522 —  4  channel  VHF  Transceiver  installation  •  BC  640 — VHF  Ground  Station 

•  ART-13  — HF  Transmitter  installation  #  Dynomotors— all  types 

LET  US  HAVE  YOUR  INQUIRY— PROMPT  ANSWER— QUICK  DELIVERIES 

Buyers  of  Surplus  Aviation  Electronic  Materials,  send  us  your  llstll 


FOR  THE  BEST  BUYS  IN  ELECTRONIC  MATERIALS 
TOPS  IN  QUALITY  AT  DOWN  TO  EARTH  PRICES 

SpecialUfs  in  Sigma  and  Other  Types  of  Sensitive  Relays 

TVfES  MIF  MISF  6BJ  8F  5B  4F  4B  4AH 

8000  $1  78  8000  SI  a  SOOO  M  M  130  $3  85  130  14  98  2000  $8  28  2000  t*  06  2000  S3  96 

10000  1  66  10000  1  18  SOOO  6  98  SOOO  8  48  3000  8  46  3000  8.96  3000  4  98 

10000  unH*  in  Mock  10000  8  48  10000  8  98  5000  6  96  6000  8  W  5000  8  N 

COIL  IMPEDANCES  AVAILABLE  SHOWN  IN  THIS  LISTING  8000  8  95  8000  7  48  8000  7  46 

'ThMStypanitoliUtar  ACopmliaanha  10000  8  96  10000  7  46  10000  7  45 

KURMAN  BK-24.  4600  ohm,  1  m . S446  G  E.  MinUtur*.  10000  otHn.  2  tm  SPNO . Sl.a 

ifliRMAN  TR  HMMi  rshia  R  im  bm  Q>  Mlnisturt  10000  ohfft  2  ms  SPNC .  LBS 

8  -S.  6  -3.  Q  ECompRctUnit.BOOOohm7m.3PNO . 8B 

PHILTROL  TYPE  VOT  10  M*  coni,  du*!  eellt  ALLIED  HtrmHloilly  8«tad,  300  ohm  DPOT  2.96 


.  In  FT  24I-A  Holden-  U' 
Pin  SPC.  6(arked  S4th  OR 
72nd  Harmonic  MC  Freq. 
Llatad  below  by  fundamental 
frequency  with  fractlone 
omitted. 

688  8C  Cryftalt 


1888  KC  Cnwtalt 
288  KC  Cniitali 


BEST  TV  BUY  YOU  HAVE  EVER  SEEN 
235  8<j.  In.  Projection  (Schmidt)  Bya* 
tern  manufactured  by  world  famoua 
North  American  Phillpa  Houaed  in 
neat  mahocany  cabinet.  24  tube  cir¬ 
cuit  .  .  .  Standard  coll  tuner.  Bye 
atrain  free  bia  bis  picture.  Original 
llet  price. .  our  price _ $160.95 

For  Fast,  Intelligant,  Friondly  Sorvice 

“CALL  ON  ESSCO" 

ELECTRONIC  SPECIALH  SUPPLY  CO. 

SB  Walker  St.  WA  S-B1B7  NYC  IS,  N.  Y. 


BRAND  NEW  OYNAA40TORS 

8  VOLT  INPUT.  180V  2n  me  otiL  . 

8  VOLT  INPUT.  350V  180  ma  out . 

12  M  VOLT  INPUT,  aov '2a  ma  out . 

12/14  VOLT  INPUT.  8av  175  mt  euL . 


ALSO  IN  STOCK  FOR  IMMEOIATE  OCLIVERY 
CAPACITORS...  OILS.  MICA8.  CERAMICS  ETC. 
CH0KCS-TRAN8F0RMER8.  AUOIO.  POWER. 
SPECIALS.  CONNECTORS  .  .  .  WIRE  .  .  .  COILS 
.  .  .  HAROWARE  TRANSFORMER  LAMINA¬ 
TIONS,  MU-METAL.  4760  0RA0E8.  IN  FACT 
.  .  .  YOU  NAME  IT,  WE  HAVE  IT  AT  SENSIBLE 
PRICES  .  .  .  YOUR  INQUIRIES  ARE  INVITED. 


BRAND  NCW— FULLY  GUARANTEED 

MICROAMMETERS 

WESTON  301 

ORIGINAL  WESTON  BOXES 
0—20  MICROAMPS  DC 


3  Vi"  ROUND  FLUSH  MOUNT  BAKELITE 
MFD.  FOR  TEST  SET  TS62....No.  KS9490 


A4ANUFACTURSRS  (ACTUAL  FHOTO) 
QUANTITY  AVAILABLE 


GREENWICH  SALES  COMPANY 

S9  Cortlondt  Sf..  Now  York  7,  N.  Y.,  DIgby  9-3813 


SPOT  DELIVERY 


42t 


Junt.  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TUBES  PARTS 


TIME  DELAY  SWITCHES 

1  Mlauto  IIS  VAC  M  eT«i«  Bm.  fai  WalM- 

Eaoi  Mated  Caam.  Naw  ISAS 

CIO  Sarilehaa  CoBtoet  ol  40-41-41  lacoBd 
Ttea  Dalor  UO  VAC  Malar  Naw  MAO 
TharaM  Swlleh  SO*  la  SCO*  T  111  VAC  •  lA 
130  VAC  •  SA 

Braoka  Coataal  arlth  lacraoaa  bi  Taaiparw 
tura.  Naw  HAS 

CONTACTORS 

DKT  ns  VAC  M  eycla  IS  Aaip  Oa-Iaa  Uaa 
Slorlar  WaatlBqhoaaa  MAS 
DKT  ns  VAC  "AB"  #7N  SS.N 

RELAYS 

12  VDC  DP8T  AlUadCoBtrolBaaS2...SlAS 
M  VDC  DPTD  AlUad  Coalrol  BIDM. . .  .S1.4S 

24  VDC  3BDT  I  Awp . IIAO 

no  VAC  DKT  I  Amp  CMiCMia  Struthara 

Duaa  CKA  1170 . MAI 

ns  VAC  DKT  Btrulhara  Daaa  CXA 

in? . I3.M 

220  VDC  DPDT  Btrulhara  Duaa  CZ. 1112. MAO 

230  V  SO  eycU  DPDT  OX.  UHOAllAl.  .M.OO 

OIL  FILLED  CONDENSERS 

MPO  VDC  Eatli  Tta  |  MPO  VDC  latli  Tan 

1  fM  At  At  I  A  MM  2.M  LN 

2  tM  At  At  At  MM  LU  t.M 

«  Mi  lAt  LAa  A  MM  2.tt  2.M 

t  Mt  Ltt  LM  A  MM  t.M  t.M 

lA  Mt  2.M  2.U  .1  7tM  l.tt  I.M 

METERS 

Porlobla  0-2S  Aapa  AC  Waalaa  #433  Brcnd 
Naw  137  AO 

Switch  Board  Fcoial  0-100  Aaipa  DC  Watlea 
IMM  with  100  Amp  Bhual  Broad  Naw 

««••*  EQUIPMENT 
WolUa-Tcdkia  S.3-4A  MC 
MNAIY  Baadix  Compoaa  Bacaivar 
BC-733  Gllda  Path  RaealTar 
DAB  3 — Dlraetioa  Fladar 
RDF  Racaivar  Equipmant  200-300  KC  Flxad 
Tuaad 


MICROWAVE  TEST  EQUIPMENT 
10  CM  aeho  box  CAV  14ABA-1  ol  OBU-3, 
traquaaey  roaqa  IMO  MC— 3170  MC8  Dl- 
root  raaifiaq  adcroatalar  hood.  Rla«  pra- 
dictioa  aeolo  plua  1%  la  aiiaua  •%  TtP* 
"N"  Input.  Raaoaaaca  iadieotor  BMlar. 
With  occaaaoriaa.  aporoa  and  10  CM  dl- 
raettoBol  couplar.  Brcmd  Naw. _ 


CO-127  ainqte  #14  AWO  brakiad  and  liaaad 
ooppar  brdd  abiald 

ARMOR 

DRlA-23  DHFA-100 

SINGLE  CONDUCTOR  AWG  10 

abialdad  eabla  with  tarmlaal  luq  aoeh  and 
100'  oad  ISO'  laaqtba 

WIRE 

AWG  II  copparwald 

AWG  21  daMd  ooppar 

Raaiatoaca  wira  AWG  31 

AWG  22  with  ayloa  cora  ploatic  laaulalion 

TRANSMITTING  MICAS 
MFD  VDC  MFD  VDC 

.00007}  3000  tl.M  .003  3SM  tl.70 

.OOOi  SOM  I.IO  .OM  StM  2.20 

.OMI  -MOO  I.M  .00073  3000  2.4S 

.004  3000  I.M  .000373  3000  l.tt 

.003  3000  1.30  .0003  5000  2.tS 


2Clt  .. 
2X2/tn. 


HI  VOLTAGE  FILTER  CHOKES 

.4  RY  4A  Amp  DC  3  obau  1230  RIM  to 
around.  Now. 

1  BY  3A  Amp  DC  3A  ohm  GEIIG4SS. 
Now. 

1.7-3  BY  2  AMP  DC  34.000  VDC  CEY34IA. 
Naw. 


■So  »  ;m  iSm  m  2Af  NAVY  ENTERING  TYPE  INSULATOR 

ua  tl  LM  AB  ■*J~  lilt  Porcalola  floaqad  bowl  with  brema  red,  fll- 

MO  23  LM  '  mTom  i/t  SD  AB  "J''  til  Unqa  oad  alumiaum  abiald.  Dimaaaioaa  OH" 

1000  23  I.M  MOl/tSU  AB"!'*  1.11  blqh.  lA/ll"  OD  at  boaa.  Broad  aaw.  I4.M. 

•O-M  Crratol  ia  lowfr  ^0  CM  ROTATING  ANTENNA 

BoUoon  with  Bydreqaa  Gonarotor  I2A0  24"  Parabola  ia  lurrol  MO*  apoa  at  12  RPM 

300  Faat  Aarial  Wire  12.00  DC.  motor  control  and  ravaralaq  awilch  Naw. 

SWITCHIS— BATHTUB— OIL  FILLED— MICA  CONDENSERS— POTENTIOMrTERS.  SEND  FOR  CATALOG 

COMET  ELECTRONIC  SALES  CO. 

22  Wnhinglon  S».  T*l.  tEocon  2-7863  Brighloii  35,  Mm.  Sl.'ir'inHiLiL* 


RADALAB 


TERMS — Minimum  order  $25.00  all 
prices  EOS  New  York  City.  25%  de¬ 
posit  wHh  ardor,  balaneo  COD.  Rotod 
firms  open  occount.  Prices  subioet  to 
ehango  without  notice. 


WANTED;  ARC-1,  3,  ART -13,  BC- 
342,  348,  APS-10,  15,  TS-13,  35. 
146,  147.  148.  174,  175,  263  etc. 
All  SCR,  BC,  AN,  TS.  ALL  TUBiS. 


1 964  Webster  Ave.,  Bronx  57,  N.  Y, 
TEL:  CYPRESS  8-4791 


ALL  FULLY 
GUARANTEED 

It  MiA..  a.to 

*3  U3A .  3«.M 

75  tts  .  t.ta 

7S  OMA  .  1.40 

25  M«BX  53.M 

M  K7iA.  3.25 

H  884  .  I.M 

M  «3IA .  5.25 

..38  558A . 75 

3a.M  *54  .  2.*5 

31. M  1*43  5.15 

4.75  1*24  1.44 

72.M  551* .  5.25 

14.95  5*43  7.25 

4.*9  5*51 .  2.*5 

3.M  5*54  .  1.95 

5.95  5*74 .  t.M 

11.75  5*72 .  I.M 

2t.75  5*7* .  I.M 

1.95  5*87  .  3.95 

14.75  5*91 .  7.*5 

19.75  5*92 .  7.*5 

5.94  5*93 .  *.M 

8.95  5742  .  2.95 

.H  5743  .  1.89 

l*.M  5744  .  2.M 

l*.M  5718 .  *.M 

7.94  5719 .  t.*5 

7.M  572*  .  I.*9 

*.25  5814  .  2.75 

3.95  587*  .  1*.M 

1.85  *445  .  4.35 

7.45  8M5 .  t.M 

15.95  M2* .  I.l* 

9.25  M25 .  4.7t 

19.7f  9MI  .  I.M 

2.M  9M3 .  I.M 

18.75  PG17 .  I.M 

7.M  PG32  .  11.75 

14. M  PG57  .  I7.M 

3.75  rG97  .  22.M 

4.25  PGI48 .  I7.M 

l.*9  FGI72  .  35.M 

2.95  OA3/VR7S . 97 

I4.M  003  VR9t . 89 

2.95  0(4'VRIM  .95 

3.75  003'VRIM . 98 

11.75  IN21 . 95 

7.95  1N23 .  1.75 

Compiat*  ttecfc  oF  racaivinf  tokos  arvofleM* 


TUBES 


TEST  SETS 


RADAR 


TH-.1  AP  8  band  power,  Iraq,  meter  .  1315.00 
Ttt-IS  .4P  1  CM  ate.  sen.  power  meter,  freq. 
meter  110  ▼.  80  cycle. 

TM-II  .\P  10  CM  alg.  sen.  power  meter. 

freq.  meter.  HOT  40  cycle .  1050.00 

TM-:<4  .4P  portable  ayncroecope.  . . .  1200.00 
T8-83'.%P  2  CM  els  sen.  power  meter,  freq. 
meter  HOT  80  eynle. 

TH-45  .%P  3  t'M  als.  sen.  and  freq.  meter. 
TH-6I/AP  10  CM  echo  box. 

TB-68  AP  1  CM  echo  box. 

Ta-125/AP  10  PM  preclalon  power  meter. 
'TM-IIS/CP  M.'M  apectrum  analyxer 
TH-t2S/AP  200-1000  MC  power  meter. 
l-lOO  radio  compaaa  teat  set. 
l-tos  V.ll  F.  Held  radio  teat  aet. 

IM'-t2l  freq.  meter  Mod . 1175.00 

Unmodulated  . 1135.00 

IR-IO  lOO-lttMC  teat  aet. 

IK-30  Ht'R  323  teat  set .  110.00 

TWX-IHK  spectrum  analyxer. 


AN/APS-S  ICM  search  and  navtfatlonal 

Radar  . llOOO.OO 

AN/APA-4  ICM  search  and  navlsatlonal 

Radar  . 11175.00 

AN/AP8-10  ICM  very  llsbt  welsht  search 
and  navtsatlonal  Radar  5'  P.P.I.  Com¬ 
plete  aeta  avail. 

AN/APR-IS  ICM  search,  homblns.  navisa- 
tional  Radar  uslns  5'  P.P.I.  I'  A  scope. 
Complete  aeta  avail. 

AN/APB-1  S8-1000MC  Receiver. 

AN/APR-4  38-4000MC  Receiver.  IIOV  40 
Cyc.  Input. 

AN/APA-I7  38-4000MC  Automatic  Direc¬ 
tion  Finder  for  use  with  APR-1,  4.  I 
type  receivers. 

AN/APR-5  1000-40AOMC  tunable  Receiver, 
llOV  to  Cyc.  Input. 

AN/rPN-4  3CM  ultra  compact  ions  ranse 
Radar  Beacon. 

AN /APT-5  200-1300  MC  Tran*.  10  Watts 

output  . $180.50 

AN  ARC-l  100-138  MC  Radio  Telephone 

10  Chan . $850.00 

AN/.4RT-18  AIrbourne  Trana.  Autotune. 
BC-848  1.3-18  MC  Receiver  21  V  DC.  Input. 
BC-$42  1,3-18  MC  Receiver  llOV  80  Cyc. 
Input. 

8CR-7l8r  hish  altitude  AIrbourne  Alti¬ 
meter.  CAA  Approved. 

RCR-tSt  portable  field  Radio  station  $350.00 
SCR-set  100-138  MC  Trana-rec.  12  and  28V 

avail . $120.00 

f4ril-53«  Handle  Talkies. 
ftCR-SOl  Airport  I»ns  Ranse  Automatic  Di¬ 
rection  Finder. 

Nril-555  18-85  MC  Lons  Ranse  Direction 
Finder. 


SPECIAL 

K-bood  21,000,  24,000  MC  RF  haoda 
utinq  2K50  klyttrons  oad  3J21  aachofad 
mafnatrsn  and  matte  TEE  AFC  mlaar 
vary  lot*  typ*.  AIm  K-boad  cemalota 
duol-tcsniwr  ontanaa  tytt*m.  TS-2S0A/ 
AF  K-band  tif.  fan.  powar  m*t*r,  Iraq, 
mater  ale*  ovMloibl*.  WRITE 


X  ORd  K-band  Wovo  Guido 
Compononts 

Slattad  llnoa,  tarm^  odopt.,  cry*.  m*« 
*tc.  in  stock.  SEND  YOUR  REQUI 
MENTS. 


Many  otb*r  alrkourno,  ground  and  morino 
milHary  oqulpmont  avaifaMa.  "WRfTf" 


WRMTE  FOR  OtIR  CATALOGUES 


ELECTRONICS  — JiMd,  1953 


SEARCHLIGHT  SECTION 


YOUR  SURPLUS  WANTED 
Wi-  Pay  High(;st  Prices! 


M.*E  2JU 
LU  U(1 
Lit  2M2 
L«  2K22 
LM  2K2S 
•M  2K2(  . 
2.W  2H2t 

1. »S  2K2t 
•.M  2KM 

2. N  2K41 
12.SI  2IUS 

2.91  2K41 
2t.M  2H4t 
27.M  2X2A 
2.M  IB21 
1.21  IBM 

1.21  IBMW 

2.21  IBM 
1.49  SB21 
7.M  1B29 

Wrttt  IBBl 
.79  SC22 
LM  1C21 
l.M  ICM  MO 
4.11  1C27 


LM  VT-127A 
2.N  FC17i 
2.H  MF2M 
2.M  2MA 
99.M  211  Vr4C 
M.M  21<C 
M.M  221A 
4.M,FQ.211A 


lALlW  ... 

tJ4 

IKl 

tSU7GTV 

ixtwcr 

7C21 

UAV7 

120F7 

UCF7 

12HF7 

lie 

nil 

FC-17  1117 
RX-Tl 
FC-27A 
FC-12 

lire 

ilK47 

EFM. 

12HAF7 

RKM  1141 

HY19 

IIK72 

IIK71 

71T 

71TL 

IIV 

FCll  UM 

VTM 

MR 

INTH 

FC-IM 

FCIM  IMl 

FG-IM 

VU-IU 

HF129 

U2 

F-UIA _ 


4-HA 

4-UlA 

CM 

lAFl 

MFl 

MF4 

ICFl 

ICFIA 

1C22 

loa 

1FF7 


11.11 
11.M 
Writ* 
129  .M 
1.21 
7.9  a 

1.91 
l.H 

7.91 

4.21 

4.91 

12.91 

1.21 

4.M 

11.91 
l.M 

1.91 

I. M 
.71 

1.91 

l.H 

I. 9$ 

1.91 

1.11 

II. M 
1.11 
l.M 

44.M 

3.91 
11.9$ 
11.9$ 

2.21 

ILM 

II. 9$ 
$.7$ 

.91 

1.U 


5  FIGURE 
VEEDER  ROOT 

COUNTERS  35^ 

MODEL  S-l 

Siie  *4*  wido  X  I'S/IS'  l•o|.  Dov«* 
till  mountinf>-^iii«vtM«  lovor. 


SPECIAL'  CoRacIton 

VC  19-11  17.M 

12  mm.  12,1M  >  IMM 

Mmm.  12.1N«  il2.M 

IMmm.  21,1M«  .  .  lU.M 


2C11  l.M  IC4$  14.91  1MF4 

2C$2  4.9$  lOFl  1.91  llFl 

2021  1.21  1C29  11.11  1IF2 

2021W  2.49  1FF7  1.91  $JF4 

2X22  1.91  lOFl  1.9$  IIFI 

2J21A  7.91  IHF;  1.9$  1J21 

2122  1.91  1K21  lU.M  $129 

2121  U.9$  4BM  1.91  $111 

2127  U.91  4C27  CV92  17.M  1111 

2111  27.M  4C11  1$.M  1R4GV 

2112  29.M  4C1$  22.M  $74 

2111  27.M  4121  129.11  CIL  1121 

2iil  MM  »»  »• 

2141  mIm  ****  129.M 

2149  41.M  HI* 

2111  $1.M  4127  129.M  I 

All  FricM  F.O.I.  Let  AngalM,  tubiact  ta 
diang*  witfcaat  noHca.  Minimum  ardar  $3.00 


4MrL 

411 

4UA 

419 

471 

in 

I  WLlll 
1111 

t  CKIMAX 
!i19 


aECTRONICS 

Bagt.  ezs 
7SS2  MairaM  Avt. 
Ul  *R|tlll  46, 
Callfafnia 


Thoutundi  of  othar  tygas  in  ttock.  Sand  ui 
your  roquiramantt. 


IN  STOCK 

FOR  IMMEDIATE  DELIVERY 

BRAND  NEW 

JAN-C-25 

CAPACITORS 

CP53— CP54— CP55 
CP61— CP63--CP65 
CP67— CP69 

Every  A  Characteristic 
item  Listed  In  Jan-C-25 


PANEL  METERS 

R.F.  MILLIAMMCTCR.  0  130,  Wiwton  425, 
ril  fl  hake  case,  (tetf-eontatiind,  AWR  MI13R- 

Wl»iUFM.\  . •  $17.50 

R.F.  MILLIAMMETER.  0150,  Weston  743.  4* 
Hituarf*  rite.  ^  ext.  heatinir  element,  -leale 

eal.  0*10  . (M  $22.00 

R.F.  MILLIAMMETER.  o  i.'M).  Weston  733.  r 
M|i:are  Rush  ets**,  m  ext.  heater,  ifrale  eal. 

0-3  . •  $17.50 

R.F.  AMMETER.  0*1.  Western  743.  4*  square  Ruth 
e«!*e,  w  ext,  heater,  srale  eal.  0-1....  «  622.00 
It.F.  AMMETER.  O-l.  Wt.stfHi  743,  4*  Mjtimr*  fluAh 

ctur,  w  ML  Imtpr,  •••Ip  p*1.  0  2 . #  122.00 

R.F.  AMMETER.  fl-IO.  Wipiton  A40.  4V1'  rnunrt 

flui.h  PAW*,  w  pxL  couplp . ^  122.M 

RECTIFIER  TYPE  VOLTMETER.  0-1.5.  2.000 
i>hm.  ppf  volt.  Wprtlngliousp  NC-S5,  8H'  r»l  fl 

pi-p  . e  II l.M 

LINE  FREQUENCY  METER.  I>ual  Ilaniie.  rllirat- 
Ing  rppil  tyiM-.  40  In  53  anil  50  to  02  cvrlp*.  100 
to  1.50  voUh.  JBT  M-F.  3t4'  rd  11  mpf»l 

p»««  . 9  114.95 

All  itPOM  are  eurpliM,  np«,  in  nrlidnal  rartons, 
and  arp  fnllV  miaranlped. 

We  Hperlalixe  In  niPtero  and  Invlrumento.  no 
Vnow  your  reqnlrempntol  .Ml  inake*.  all  types,  all 
range.. 

OVER  75,000  METERS  IN  STOCK 
FOR  IMMEDIATE  SHIPMENT 

MARITIME  SWITCHBOARD 

Initrumanti  &  Accaaiorias 
334  Canal  St.  Now  York,  13,  N.  Y. 

worth  4-B2I4  (7J 


CP70  CAPACITORS 

rrgrr  4  rrgrr  Characteristic 
600  and  1000  Volta 
"B"  and  Terminals 

O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13g  N.  Y. 

WORTH  4.2176  WORTH  4^177 


WHOLESALE  ONLY] 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
_ HYPRAUUCS 

13933-9  BRUSH  STREET 
DelreH  3.  Mick.  TO  9-3403 


T47A/ART-13  TRANSMITTERS 
BC-610-E  TRANSMITTERS 
BC-312,  BC-342,  BC-34B  RECVRS. 
BC-221  &  LM  FREQUENCY  METERS 
ALLTRONICS 

BOX  IS,  BOSTON  I,  MASSACHUSETTS 

Rldimenl  2.0911,  LVnn  1-3100 


$2.95  EACH  OR  2  FOR  $5.00! 

fUprIglit  Telpphnoe  complete  with  cord  In 
Tented  and  Cuaranteed  coDdltiuo.  For  In- 
ur-ponununiratlon  nr  extennioa.  Complete 
lint  of  telephone  partn,  Inter-roinmuniratlnn 
nptx.  »«rip'hli(«rd>,  handwtn,  magneto  and 
dial  telephonen,  etc.  Write  for  lint.  F.O.R 
Hlmpnon.  Pa.  C.O.I>.  Hliipinentx  aorepted. 

TELEPHONE  ENGINEERING  CO. 
“Dapt.  B"  SImaaon.  Pa. 
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SEARCHLIGHT  SECTION 


RELAY  SPECIALISTS 

AUTHORtZiO  ^ACrORY  DISTRIBUTORS 
STRUTHI  R  t  DUN  N  POTTER  &  BRUMFIELD 


RADIO  DEVELOPMENT  &  SALES  CO. 

3Z3  ATLANTIC  AVI.-UlSTfR5  0488-BKLYN  I,  N  T. 


KFBf  IAL  !«ALR 

SPECIAL  PURPOSE  TUtES 

«  .M  >Nrt  .  4.M  nso 

IM.  .H  CU  ..  i.7i  nic 
riM  .M  CAMW.C.  2.M  TITA  . . 

2.m  ten  w.L.  it.M  mA 
l.n  tJ4  KCA  t.M  MT 
4.M  7«rr  t.M  U4  0.1 

I. n  tor?  7.M  tsT 

.11  ltOI»4  It.S  Mt 

. n  ItTt  .Tt  M«A.  . 

...t>.Tt  Itv  .41  m 

7.2$  rO-17  l$S7..  4.M  $$4 

|.  t7.$t  240  Clm«c  1.71  $21 

i.  .  1$.M  rOS2.'lt$«..  $.$•  $SlAO 

t....  $.2$  0072 . t|  $$4 

.  2.2$  1$$TM  $$$ 

1.7$  eiMac  $.7$  $$7 

1.71  VUlll  l.M  $$$A 

..  ..  2.7$  inA  W.I.  l.M  IMS 
.  l.$$  inAW.K.  .  2.$$  CK-IM 

$.7$  P-12SA  7.M  CH-IM 

II. 7$  r-127A  .  ll.M  CH-IM 

22.M  niVT4C  lilS 

22.$$  6.C.  .4$  Itlt 

22.M  2110  l.M  141$ 

22.M  2MTN  2$.M  1422 

22.$$  S$4TN  1424 

S$.M  KImac  4.71  142$  . 

27.1$  1$7A  1.2$  1424 

.1$  S$$A  _  S.M  142$ 

l.M  ]1$A  W.C.  l.M  1444 

.  .  4.M  lllA  4.M  241$ 

1.1$  me  l.M  2411 

4. M  1710  .  1.1$  $47$ 

O  3$SA  l.M  $724 

c  1.71  1$4A  l.M  71$1 

10  S.M  417A  7.M  Mil 

l.M  4I1A  2.M  MllA 

$.M  M7AX  1.2$  M2$ 

12.M  $$$  1.2$  $M1 

5. M  WL-Mt/M4  S2.M  $M2 

.....  l.M  7$$A  l.M  $MS 

««.  4$.M  OK.7$7A.  l.M  $$$4 

4.M  71$A  l.M  $M4 

CRYSTAL  DIODES 

ion  l.M  1N210  2 

1N21A  2.M  IM24.  4 

RECEIVING  TUtES 

.M  4AM$  .4$  4$N7C 

.4$  4AM4  .M  4V40. 

**  4ALI  .41  4X101 

4AT4  .  .4$  4V40 

4AV4  .  .4$  7CI 

40040  1.7$  let 

4e4  .M  701  . 

tei  .  .4$  7C4  . . 

4C4  .  .M  12A4 

404  .M  12AT7 

iri  .M  12AUI 

4HI  .4$  12e$ 

411  .M  120$ 

4J7  .M  iitri 

tOtOT  .M  12$H7 

itOtOT  .M  l2Si7 

407  .M  2IL40 

404  .7$  1$ 

ItLIQ  .M  1$ 

4L4  1.2$  S$.44 

4L40.  OA  .$$  $401 

4L7.  .M  M 

407  .M  $SV 

407.  OT  .M 

4S07  .M 

4tL70T  .4$ 

10  DAYS  TO  RATEI 


Public  Auction  Sale 

FRANK  D.  HOLMES,  Auctioneer 

Will  sell  on  Tuesday,  June  16, 1953, 1 1  A.M. 
at  17  Lewis  Street,  Eatontown,  New  Jersey,  3 
miles  from  Red  Bank,  N.  J.  by  order  of  Marc 
Manufacturing  Corporation. 


A  GENERAL  RADIO  FREQUENCY  STANDARD 

W,  Pow*r  supply,  mulliTibratoi,  Btondard  OBcUlator  ond  inturpolotloo  oscUlatpr. 

A  SIGNAL  GENERATORS 

M*CMUT*m«nta  mod«la  80,  75,  85B,  78.  84.  (2)  iadaral  605-CS.  Boonton  ISO  A, 
TS  13  'AP.  TS  155,  1122.  {•rTU  mlcroToltara  mod*I  lOB.  18B  and  18C.  HawluH  Pock- 
ard  205-A,  S  Band  Signal  G*n«rator,  Hickok  198,  nic. 

A'  MICRO  WAVE  EQUIPMENT 

X  Band  Spectrum  Analyier,  X  Bond  and  S  Band  lermiBotiona.  Sperry  Klystron 
signal  source  MKSX  12  (3),  General  radio  type  874I.B  coaxial  slotted  line,  wore 
guide  slotted  lines  X  Bond  ond  S  Bond,  X  Band  Ireguency  power  meters.  TS  33/ AP. 
TS  38 /AP,  LoTote  ireguency  meter  model  11  OS.  TCP  6SE  pulee  generator,  measure¬ 
ments  79B  pulse  generators,  410  R  Klystron  W  power  supply,  Hewlett  Packord 
Spectrum  Analyser  RJtJ..  model  1230.  etc. 

A  Q  METERS 

2  Boonton  163A  Q  meters,  Boonton  170 A  Q  meter,  Boonton  110  A  QX  checker. 

A  SCOPES 

P4  synchroscope.  TSIOO  AP,  Reiner  model  558,  DuMont  248  W.  power  supply, 
RCA  160B  (2),  RCA  155,  several  panoranlc  adaptors.  RCA  9  Inch  consolescope.  etc. 

if  MISCELLANEOUS 

HawUtt  Packard  WaT«  Analysor.  GR  650 A  impodanco  bridqa,  (3)  Clou9h-Br«nql« 
230A  cond«fU«r  brldgo,  LotoId  typo  0-200  harmonic  froquoncy  qonorotor,  Howlott 
Packord  #325  B  noUo  distortion  onalysor.  TBN-3EV  W  Bridqo,  TS  12  V8WR  ompli- 
iior,  forris  34A  VHP  Xtal  calibrator,  Kniqht  froquoncy  standard,  Extorllno  anqus 
rocordinq  motors,  AN/JLPR  4  rocoioors  and  tuninq  units;  AN/ APR  1  rocohrors  and 
tuning  units,  T-8S/APT-5  tronsmittors,  G-R  output  powor  motors,  Moasuromonts 
modol  62-AC  VTVM.  Bollontlno  AC  voltmotor,  GR  726-A  VTVM.  GR  rooctanco 
motor,  Kay  moqoswoop,  Moasuromonts  modol  56  T8  16.  Powor  suppUos,  miscol- 
lanoous  waroguido  and  compononts,  Flold  intonsity  motor  RCA  TMV-7S-B,  GR 
1611  A  copacitonco  tost  bridqo,  Moasuromonts  56  flold  stronqth  motor.  BylTonio 
powor  supply — 3000  Tolt  2  amp,  417  R  Klystron  W  powor  supply,  Eloctrostatlc 
▼oltmotor  0-10,000  srolts,  shoot  motal  brokoo,  vacuum  pumps,  pluo  print  dovolopor, 
ovon,  dosk,  filing  cablnot,  adding  machino,  typowritor,  tolotypo  writor,  otc. 


1A7QT 

ICIOT 

1L4 

1LC4 

1LN4 

1LN$ 

104  12$4 

104 

1$$ 

1T4 

SA4 

SA$ 

SD4 

SOI 

lOlOT 

S$4 

SU46 

$i$4 

$ZS  .  ... 

4ASr 

4A€tOT 

4ACS  1412 

4Ar4G 

4A0I 

4AQ7 

4AH4 


f'o  b"n  V”  '  -  ’’  -  firms. 

ALLIED  ELECTRONIC  SALES 

74  Cortlondt  StrMt  New  York  7,  N.  Y. 
_ Phone  BAtciQv  7-583* — 1840 


100,000 

RELAYS 

ALL  TYPiS 


■  SIX-POLC  DOUBLE  IHm  ^  \ 

■J  T  H  R  0  W  ALLIED  \ 

hAH  10  — 

■  A  .M  P  K  R  E  TON  f|- 

TA<TR  ohm  ooU  opi*r$tei»  <10  30  MllU  \n 

I  DC  OR  110  V.  DC . 

I  Wt  CAimv  A  COMOLtTl  LINt  OF  ACSO  COIN  A 
I  SNAF  SWITCHKS 

Ouar$i«n  OaiayB.  Typa  jrSlO.  llOv.  SO  cyciM 
lA  SO.sf  SS  )A  and  IC  SS  SO  2A  and  aC-SS  SO 

Alliad  Control  Saloy^OO  S3S— OFOT^SAv.  DC  Cdd.SS.SS 

SfSWA  SINSITIVB  SCLAVS 

Typa  4A— Sli*v  in--3000  o*im  coil . S3.SS 

Tyoa  SS-$luv  lOO  ohm  eoil . M-Sl 

Typa  SSJ  Norn^.  aaolad— 7SOO  e*im  eoil . SS  SS 

Typa  tSLI*  0««at  covar— Dual  70  oAm  coil . Sd.SS 

ASC  3  SSLAVS 

Colonial  Clactric  r9S340  and  1 01343 . St  St 

W.  t.  Single-  SOOO  ohm  coil  ooorataa  on  Sv,  DC— 1C 

. . Sa.SS 

ADVANCE  SCIAVS  AND  OUASDIAN  STSSSCOS  A 
SOLENOIDS  ALWAYS  IN  STOCK 


INSPECTION:  June  15, 1953 


Terms:  25%  cash  or  cartiiied  check — Phone:  Eatontown  3-0993 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

ttsctroelc  compescstt,  eaits,  wire,  etc 
Yeer  Ingvlrie,  IwHed 
LAPIROW  BROS. 

M  NKTsw  SI.  Osslaaalt  n.  OMs 

Klrky  Itm 


CseiSlste  with  eU  five  Teehifl  UsHs,  ceverleg  the  leege  M  le 
4,000  Me;  videbeed  disceee  eed  other  eeteneei,  wevitieei, 
aiehil,  eccssMrlM,  100  yefs  tscbetcel  Meeeei,  sic  Vanetle. 
eccetels,  ceemecl — ths  erhlecrel  of  leh  rscehrsrs  le  iMs 
mege.  Write  m  dete  ibest  eed  sesfeHsm. 

Wt  bow  o  lerga  trerkfy  of  etbw  berd-fe-gst  ssMsmsst,  hi> 
elsdlne  mlcrewevs,  sircreft,  ceMmiioketloas,  reder;  god  hiber- 
olorv  tieclreeief  sf  ell  fcieds.  Qaellly  ifeederds  wihifslesd. 
Gel  oer  geotellontl 

We  wHI  buy  any  ll*eir*mk  Haturt&l  et  leg  gHces.  SCHOOLS— 


All  tirpee  lor  ladueMol  and  experimental 
application.  Tubee.  cablee  and  eempea- 

MEDICAL  SALVAGE  CO.,  INC. 

217  I.  29rd  SI..  Hew  Yeifc  10.  N.  Y. 
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SEARCHLIGHT  SECTION 


OIL  CAPACITORS 

4^-600 . 

8-600  . 

10-600 . 

80-600 . 

4-1000 . 

8-1000 . 

.5  2000 . 

1  2000 . 

2-2000 . 

4-2000 . 

1- 2500 . 

2- 2500 . 

4-25C0 . 

1- 3000 . 

2- 3000 . 

2-4000 . 

3  4000 . 

1- 5000 . 

2- 5000  . 

1-6000  . 

2  OOOO . 

3- 8000 . 

1-10  KV . 

.1-13  KV . 

1-15  KV . 

.25  20  KV . 

.5-25  KV . 

1-25  KV . 

.125  27  KV . 


TUBES 


SOLA 

CONSTANT  VOLTAGE 
TRANSFORMERS 

850  VA .  30. 

05-125/115  V 

500  VA .  50. 

95-125/115  V 


204A 

304TL 

803.. 

808.. 

814.. 

838.. 

849.. 
860 
861 


FILAMENT 

TRANSFORMERS 

5  V  2  A . 

WE  D-1 88886 

5  V  60  A . 

KENYON  S-13377 

5  V  115  A . 

KENYON  Si  4940 

5  V  6.5  A  (35  KV) . 

THOR.  T.^581 

5  V  10  A  (35  KV) . 

WE  KS-8867 


SWITCHES 

SPST  TOGGLE . 

C-H  8803K5 

30  A  BREAKER . 

HEINEMANN  0711-30 

5  A  BREAKER . 

HEINEMANN  0711-5 


RHEOSTATS 

100  Ohm  100  W . 

H-H  C-IOO 

25  Ohm  300  W . 

H-H  E.300 


VARIABLE  VOLTAGE 
TRANSFORMERS 

115/0-115  V .  35.00 

POWERSTAT  8  KVA 

23^0-230  V .  25.00 

TRANSTAT  1  KVA 


AUDIO  REACTORS 

1  H  800  MA .  1 

AMERTRAN  89085 


western  engineers 

ELK  GROVE,  CALIFORNIA 

CfORGf  WHITING,  OWNtR 


NOW!  CUT  COSTS!  INCREASE  PROHTS! 

Save  on  POTS  i  •  TUBES  • ,  RESISTORS 


Typ«  EB— Vi  WATT 
Typ«  GB— 1  WATT 
Typ«  HB— 2  WATTS 


SUPPLYING 


THE  NEEDS  OF  INDUSTRY  - 
GOVERNMENT  -  FOREIGN 
PURCHASING  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING  TUBES, 
AIRCRAFT  ELECTRONICS- 
INSTRUMENTS— 


liiiiilcrt«d 
Carbon 
lUoiaton. 
Standard 
UIJV.  VdnM. 

10  ohaa  to 
It  Bofobnia. 
Nanay  Back 
Onoranlaa! 
InuBodiola 
DaUTory! 


Carbon  PotonViomotors 
TYPE  JU— RATED  AT 
2  WATTS  Shafts  up  to 
2"  long 


IN  STOCK— oil  BATHTUB  CONDENSEMS, 
OIL  FILLED  CAPACITORS,  INSULATED 
CARBON  RESISTORS,  SIGNAL  CORPS 
TRANSFORMERS,  RADIO-TELEVISION  COM¬ 
PONENTS. 


PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Rated — Dun  &  Bradstreet 


TREMENDOUS  STOCK 
LOWEST  PRICES 
IMMEDIATE  DELIVERY 

Wrfto  for 

FREE  color  codo  shoot 


es/sco  Corporation 


Naw  Addraai— 1217  W.  Mora  Ava. 
Chicooo  26,  llllnoit  •  HOLLycourt  5-OS20 
Cable  ASSraM:  “ELEXPEDITE” 


N.T.C  IS.  RS2-02B4 
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r  ■■■  1  j 

Tra*  .  Watt.'  Tal. 

1  1  i 

,  IMU 

{ 

S4t  U 
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meet 

CO  :  H  ;  s% 
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M 

1  "  1  u? 

•**  : 

AST  1 

!  .us 

OB  i  1  1  S% 
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i  4a 

41 
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M 
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HR  a  t% 
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41 

44 

uK 

M 

M 

AS 

stock  Up  at 


4.W  SMB 
S.OS  SJiA 
4.IS  BM 

14. «S  M7 _ 

1.4$  S4t . 

1.44  S4a . 

4.7$  SM . 

14.4$  S*l . 

4S.4$  $44 . 

14.4$  S4$ . 

14.7$  S44A..  . 
$.$•  S44BX  . 
14.4$  S72A  .  .  . 
I.M  874  ... 

.14  874 . 

Jl.$4  874..  .. 
4.$«  41IA... 
1.44  4$4  ... 
4.7$  4$$  .... 

.84  4S4  .... 

1.44  4$7 
14.84  4$SA 
$4.S4  KII4S  . 

7.44  KP$4 
1.7$  CKIMS 
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Buy  Direct 
From 

M'facturer 


DIREaiON  SELENIUM  RECTIFIERS 


U/14  N/a  M/41 
Valta  ValM  VolM 


FILTER  CAFACITORS 


wc  mjinuiocturp  other  neleniuni  lleetlnerc.  Helen 
lum  ihv-tlAen  Hupplie*.  XFURH.,  4  I'hoketi. 


1C» 

1C24  240 
1C27 

ICIl . 

lot  UM 
ica  tas 
SQtOT  e 
IM 

4Xlf4A  . 

4-USA 

4-2S4A 

son  (wc 

Muav. 

$U4C 

IV40 

tAB7. 

8AC7 

tAF4 

tAOS 

tAC7 

SAtM 

tAJ$ 


UllllllllllllllllillllllllillllllllllllllllllllU 


STANDARD  BRANDS 
VACUUM  CAPACITORS 


WESTERN  ELECTRIC  HANDSET 


W.E.  Ptuh  to-T>lk  rl  Haml  nut-  BraiM  new 
with  4  Tolled  eoi^  Model  P-.t  KW-1 

W-hullt'lii  Hwitrh  . ...a.TttO. 

SO  or  more .  M.IO  44. 


SO  MMF.  @ 
20,000  Vein 


Only  S9  95  Each 


riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 


.81  ILS-O 
.j>  SLt-G 
..  CL(  CA 
•  *  SLt  Mtl 

.14 

2.M  (N?  MM 

.a  tq7GT 


Term:  FOII-NVC— 28*.  OtfoMt  with  •rdcr— w 
Mild  foil  mwittouM  !•  COO  ahar***— Rnted 

FIrait  (D.AB.)  Nat  14  daya  —  AM  aiarehandlM 
toaraniaad.  CABLE:  BARRVLECT.  N.  V. 

Phoaa:  REctar  2.2482 


IM-C  LIBERTY  tTREET 


NEW  YORK  t,  N.  Y 


Looking  for 

ELECTRONICS  VALUES? 
Harjo  Has  'Em! 


CERAMIC  CONDENSERSI 
$10  val. 

Kit  af  50  otatO.  Brand 
now,  stimdard  brondi. 


aaatpiid 


METER  SPECIAL.  0-1  MA  Matar,  2*  raond,  naw. 
ba»ad  . . .  13.9$ 


BRAND  NEW  87'^  V.  BATTERY— Standard  Typa. 
Army  Siirplaa.  Flna  far  partaMa  radlat,  Gaipar 


eaantari.  Taat  aaoipmt.  Oaalart  writa  for  QOm 
auantity  priraa.  S2.S8  Value . only  eUp 


TEST  EQUIPMENT 
iSTICALIy  REDUC 


DRASTICALLY  REDUCED! 

T8.47/APR  I8.I84/AP  I.72.J 

Ta  ao/ap  TS-TfM'AP  7I0A  I 

T8-W/AP  g. 


'AP  7I0A  UHF 
IE.I7  Sit.  Gan. 
lE-lt  TS.I3I/AP 
|.$li  'i»-iP3/U 


TS-I26/AP 


IN  STOCK  RIGHT  NOW! 

BC-34B  BC-342  BC-B11 

ARC-3  ARC-1  ART-13 

BC-221  APN-9  LM 


SPECIAL  VALUE! 

Acorn  Tubof  9S4  B  Sochati 
Brand  Naw  29i  par  sat — 4  sets  $1 


LOOKING  FOR  RADAR  EQUIPMENT? 

Part*  AIm  Availablal 

APS-3  AN/PPNI  APQ-13 

APS-4  AN/PPN2  APS-I$ 

APT-t  ARO-t  APA.I7 

SN  SA  TPN-2  '  APA.23 


Attn:  School*,  Lab*,  Hamal  WE  PAY 
MORE  tor  Radio  Port*.  Eqaipin't!'  Ca*h 
in  aarplm— or  trod*.  Writ*  now. 


HARJO  SALES  CO.  Dept  E-2 


WrMo  for  PUf  Sarrpfii*  Cotofop 
4109  Burbank  Blvd.  Burbank,  Calif. 
P.  O.  Box  11B7 — Mapnolio  Pk.  Sta. 
CABLE;  HARJO  PHONE;  ROckwoll  9-1411 


Wo  hoYO  ona  of  tho  largoal  ttocks  of  spocial  purpooa  lubat  fa  tho  Unitod  Blalos 
for  iminodialo  •hipmonl.  Wo  sail  iubos  only  ond  consoquonlly  oach  ordar  rocalYot 
indltridual  attontion  from  tuba  spociallsia.  Wa  sail  only  now  tubas,  sloadard  brands, 
althar  JAN  or  commarcial  spociflcotions  dapandinq  on  slocks  on  hand. 


OA2 . 

OA3  VR7S 

OB3  . 

OBl/VR4t  . 

OC1/VRW5 
OD3/VR1S*. . . . 

IBXI... . 

IBia... . 

IB27 . 

IB24 . 

IHll . 

IB3* . 

IBS4 . 

ELIC  . 

IDSGT . 

IL4 
IN2IB 
IN23A .  . 

IN23B . 

INS4A .  ... 

IN3SA 

IN$4A . 

INSSA  ... 

IR4/I244 . 

1T4 

lCll/ia41 

K:22/7W 

Kilt 

h:2*a 

2VM/RKM 

2C40 . 

1C41 . 

2<;44 . 

2J2I . 

2122 . 

222* . 

2227 . 

2114 . 

214# . 

1141 . 

22*2 . 

IKIS . 

IVIG  . . 

2X2 . 

1B7/U4I . 

IBIS . 

lCi4/24G . 

Min . 

ICPI/SI . 

1D4  1244 . 

1X14 . 

1FP7 . 


4Tf.. 

4B2H 

4J4J  7MA . 

5API  . 

9<:3«/C3B 
5ri*7  . 

CSB 

SR4GY 

C4A  . 

4AK5 . 

4HH  . 

7BPS  .  . 

7V4 . 

7ES/12«1 

ItV 

UA4 

J4€i  . 

MSmc . 

hkU  . 

ISTEIvttc 

4SSp*c 

VT5J 

VT42 

PG81A 

RK7i  . 

RIC7S . 

RK75  . 

RELS . 

VT8f . 

VT^ . 

IMTH.e 

VUIII . 

HY1I4B  . 

VTU7  . 

VTI17A 

FliSA 

nsB 

ilIRCA 

211'VT4C:)RCA 

JI7C:  . 

iSTTH . 

2SnT . 

. 

i84A . 

M4TH  . 

JG4TI . 

Jt7A . 

II«A . 

128A . 

Z24\ . 


iAIA 

1MB 

ISAA 

197A 

J7tB  ... 

3MA . 

mA 

WL4I7A 

45rrH  . 

»M 

531 

53iA 

533 

558 

HY4I5 

7MA. 

751A  . 

78iA 
753A . . 

7#4A _ 

7MA 

7MAY*DY 
7t4EY-GY 
7f7A 
7MA  . 

7lt  Mil 
713A 

714AY...  . 
7I5A  .  . 

7I5B  e. 

71K: . 

7t7A 

71MBY 

7ilA 

7iiA  a 

723  A  B 

724B 

725A 


*  Amp  Tu«i«r 
Bulb#  . 


MARITIME  INTERNATIONAL  COMPANY 


11  STATE  STREET 

PhoB#:  DIeby  40192 


NEW  YORK  4,  N.  Y. 

Cable  Address:  FOXCROPT 


SEARCHLIGHT  SECTION 


THIS  MONTH’S  HERSHEL  SPECIALS 


BK  U  K  Belay .  3.t5  BCA  Output  Tir  SMOttS  PP  (U  2S 

iMultlT*  Beloy  K  2TItS3  3000  ohm  Watt  .  l.Oi 

SPOT  .  3J$  Output  TFR  SV3  to  VC . 00 

OX.  HV  Balay  DPDT  30  olun  13  V  DC  Output  TIr  OFt  to  MO  or  350  ohm . •• 

(Xool  for  Aut.  ChaaaaoTor) .  3A5  Output  Tir  SOLO  to  VC . 43 

A^Taaea  Belay  #BC  1105  34  V  DC  270  ohm  Swlayiaq  Choke  2  to  7  H  550  MA. . .  1.35 

Cea.  30  ompe .  US  Swiaqinq  Choke  CH  200  MA .  lAi 

Cook  Belay  #311  telephese  type  BPDT—  ChiAe  5#  H  4M  3IA .  4.35 

7000  ehma  .  U5  Tubee: 

Cook  Belay  #733  SPIT  200  ohm .  1.43  314  New  .  2.35 

Guordiaa  Magnetic  Contactor  #NAF-12044  3020  Now  .  2.35 

33  V.  DC  .  1.35  VT  141  .  4#5 

Hart  "Diamond  H.  Maanetic  Belay  BPST  2  J  31  .  3.35 

type  B4  24V  DC  #334B10B .  2.35  304  Tt  .  7.35 

Butterfly  Condenser  Typo  A  73  to  300  703  A  .  4JS 

MC  .  4J5  332  .  4.35 

Type  B  300  to  1000  MC .  4.35  Up  Mike  W.E.  Nary  type  #CW  51071  .35 

ill  3000  V.  Mica  Cond .  4.35  Bedmond  Model  3535  Blowers  110  V.  30 

.1  Mid  7000  V.  eon  type  poper .  1.35  cycle  2"  oponinq .  7J5 

.002  Mid.  3000  V  Mica  CMd . 33  Westlnqhouse  ty^  FL  1 15V  400  cycle 

Bonaome  ty^  H8  Mica  Cond.  0005-2500  V  Blowers  .  4.35 

DCWV  . 43  Interphone  amplifier  BC-212-G  with 

Sanaamo  type  H8  Mica  Cond.  .02 — MO  tulm  .  4.35 

DCWV  . 13  OX.  2ViW  Arqon  Glow  lamps . 23 

2  Mid.  7500  DCWV  oU  fiUed .  14.35  1-33  Keys .  1.43 

1  Iffd.  SOM  DCWV  oU  filled .  4.35  Phosphor  Bronse  Ant.  Wire  3M  ft  Spool 

1  Mid.  30M  DCWV  oil  illled .  3.35  #SC  W147  .  1.35 

Dual  Padders  3  to  12  MMfd  (ideal  tor  A-5  Automcrtic  Pilot  directionol  Gyro  23.35 

Ware  traps)  .  M  10  MC  1st  and  2nd  IF  (FM)  Transformers 

Mallory  FL-ITA  Filler  Unit  25  amp  35  Volt  midget  type  . 35 

(Ideal  ior  Mobile  Gen.  interierence)  .35  453  KC  Isl  ond  2nd  IF  (AM)  traruformers 

B.  L.  Drake  Uller  FIS  U  (Stop  your  TVI  (standard)  . 33 

with  this  High  pass  filler) .  3.35  30  MC  I.F.  . 35 

Low  pass  filler  500  ohm  line  3000  CPS  cut  T-107  1st  Lim.  5  MC-IF  .  1.43 

off  .  1.35  T-lOO  5  MC  Disc .  1.43 

Modulation  transformer  nP  3L3  to  30M  T-104  35-110  MC-IF . 35 

ohms  .  2JS  T-105  35-110  MC-IF  .  .35 

tSN7  to  315  Grids .  1.35  T-lIO  35-110  MC-IF . 35 

315  Class  AB2  .  3.35  „  Bombsight  type  S  I  Part  ^No^ 

ScoM  Tir.  Pri.  110  V.  Sec.  40M  V  at  10  Wt  for  all  types  of  ’ Dynamotors.  25r 

.  •••*  per  kit  and  up. 

Modulotfon  Tir  ior  BC37S  or  211  Tubes  3.35  WUlard  2V -20  AH  #3-452  Battery  .  .  .  3.35 

20%  Deposit  with  order.  Bolonce  C.O.D.  Michigan  Residents  add  3%  Sales  Tax. 


Lsres  3tesk  et 

CLARE,  TYPEB  C  D  A  E 
COOKE.  AUTOMATIC— ELECTRIC 


i)  sseeehms  2a>tc  SIMA  2.seee. 

4)  seseehms  1C  4  MA  LSOee. 

n  Meeefom  IC  C  MA  2.e3ea. 

n  SSSSelHne  lA  S  MA  t-OSee. 

T)  SSeSehms  (Mens)  ACTUATOM  1.14  es. 

All  aliovs  Haley*  may  be  used  lor  ceeiieeee*  duly 
operation  oo  lISV.  D.C. 

OTMEII  TYPE  e  TELEPHONE  MCLAYS 

1)  ISeSehms  lA-lC  24ar4tV.  ShSOee. 

2)  see  ehma  lA  12  or  24V.  LSSee. 

CONTACT  SYMBOLS 

B=Nann.  Closed  C=AP.D.T. 


As  .Norm. 


e.E.  Ralsyt  *CRS791-B1MP34  Coil— 10,000  ohms 
Contaru  l.\,  IB  O^rstes  on  S  MA..PiiM  SI.U 
SIsnsI  Wbeeisek  Belsya  SKSOesS  Coll-2.000  ohms 
Cootsrti-IA,  IB.  1C  O^.  st  »  Ms  Priee— 32.75  so. 
Lsseb  Relsyt  Type  lOSS-SN-BF.  Coll— t4T.  IIS 
obnu.  Contsots— D.P.8.T.  Norm,  rlneed.  RsM 

St  10  Amps  .  . Prlee-4l.se  ss. 

Fhrs  Prent  CR>273I  fi.E.  Piet  Is  Relsys. 
1)  C-103CS.S  1300  ohms  SPOT  4  5  MA...  14.00  so. 
21  C-I04B2H  700  ohms  HPDT  «  MA . 13.00  SS. 


Slew  Rslssss  (For  HCR-5S1-A)  Telepbnoe  BMsys. 
Psrt  «A1I)2.U.  Ritnsl  SSZ7650.3. ..  .PHse  32.00  ss. 


Usrs  SK-5032  ( Hsrmstiselly  Sesisd)  PIst.ls 

Rslsirt.  Cell — 30  ebsis  e  velts  Ceetaets— DPDT. 

Price— S4.e0  es. 


HERSHEL  RADIO  COMPANY 

#5245  Grand  River  Ave. 


Sigma  Type  5F  Sensitive  Relays  Coil  Be- 
shtance — 70  ohms  each,  contacts — S.P.D.T. 
Price . S3.00  eo 


Detroit  8,  Michigan 


2C40  TUBES 

BkAND  NEW  BOXED  AND  SEALED 
$5.90  EACH 
ATLAS  DISTRIBUTORS 

1135  Moorlands  Drive  St.  Louis  17,  Me. 


Many  rnodtli  ovaitoble  is  rosgst 
from  2SM  to  2S,0M  volts  D.C., 
with  or  without  built-in  meters. 

Send  ter  tree  eeteleq  t-i 
PRECISE  MEASUREMENTS  CO. 
142  KINGS  HIGHWAY.  BROOKLYN  23. 
Phsas  ES  S-9435 


Sfoctrenlc  Supply  Co. 
212  Fulton  St 
Now  York  7,  N.  V 
DIgby  4-30S8 
_ HOlWs  4-5033 


COMPARE  THESE  PRICES 

33-2K22  317. 

IAN  RAYTHKON  IND.  PACKAGl 

31-2K23  33. 

WESTERN  ELECTRIC 

UNIVERSAL  ELECTRONICS 
0219  3rd  3T.  N.W.  WASH..  D 

PHONE  TUCKERMAN  2-3711 


SYNC  GENERATOR 


New  "SEARCHLIGHT"  Advertisements 

received  by  June  2nd  will  appear  in  the 
July  Issue  eubiect  to  limitations  of  space 
available. 

Clewillsd  AirtrlUittg  DivUim 

ELECTRONICS 

330  West  42nd  Bl.  New  York  33,  N.  Y. 


FOR  SALE 
RCA  Type  TGIA 
Immediate  Delhrery 

E'H-ISea,  Blectronice 
330  \V  43  HI.,  .N’tw  York  36,  X.  T. 


PROOF 


POSITIVE. 


Ytt  here  it  positive  proof  that  advertising  in  the  SEARCHLIGHT  SECTION  of  ELECTRONICS  produces  results!  Following 
ore  0  few  lines  from  tome  letters  that  were  sent  to  us  voluntarily: 

"Very  satisfactory  response  to  our  previous  insertions" 

"Continue  the  advertising.  We  have  had  a  great  many  replies" 

"Our  two  inch  ad  sold  $2,630  worth  ol  equipment  in  one  week" 

"Ban  a  single  4"  ad  and  sold  all  equipment  advertised.  Thanks"  • 

“The  results  were  very,  very  good" 

Such  enthusiasm  proves  what  we  have  been  saying  all  along;  when  you  want  to  sell  surplus  new  or  used  electronic  com¬ 
ponents  and  equipment,  you  can  do  it  best  through  the 

SEARCHLIGHT  SECTION 
of 


ELECTRONICS 
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SEARCHLIGHT  SECTION 


SPECIAL  VALUES! 


WRITi  FOU  M/CrS 

Af  R4  with  taaiag  ASM 
■aiu  BCSM  with  RA52 

APS3  coM^BMti  Ractifcw 

BC13M  TS1B4/APS13 

PE237  BCCll 

BC433G  SCR714  (BC1137) 

TS51  DyMMotar  DMM 

MG1S3  (Urt*  ^Muitity 

TNIB.  TN17.  TNIB,  •TsikbU) 

TNIB  BC37C  LP21LM 

BC1033  BC6M  TS69 

APS13  RA42  TS92 

ARN7  RTAIB  BC1277 

SCR2MFAG  CRT3  BC1287 

SCRBlf  MPIO  IE19A 

TS 100/AP  MN26Y  MN2CC 

TS1S9/TPX 

COMBINATION  SIGNAL  GENERATOR 
AND  FREQUENCY  METER 

Freq.  range:  150-200  MC.,  crystal  cali¬ 
brated.  Hat  separate  30MC  signal  output, 
crystal  cal:  3-stage,  AF  ampHher.  Power 
measurements  by  built-in  VTVM  circuit  0-1 
MA.  meter  as  2-range  voltmeter.  Built-in 
400  cpa.  voltage  regulated  power  supply. 
New  . $69.95 

RM  29  with  the  TS-13  handset 
$14.95  aa.  2  for  $27M 

RL-42  Reversible  Motor  with  antenna  reel 
and  clutch,  used . $2.95 

TSIO  TEST  UNIT 

Complete  with  attenuator,  indicators  and 
350  ft.  of  coaxial  cable.  Originally  cost 
$300.00  .  .  new  condition  .  .  CWLY  $14.95 
Plugs  .  .  .  large  quantity  available  .  . .  write 
fur  prices  I 

166  171  Ma77  UlOU 

170  172  ART-13-U6U 

Wriit  for  our  now  1953  cotalog! 

Shipewets  FOI  varchouse.  20%  Deposit 
on  orders.  Minimam  order  $5.00.  Ittinois 
resideiits,  odd  regular  soles  tux  to  remit- 
tunes.  Prkt  siiOiart  to  cOunge  wMOaut  uetke. 


COMPASS 


Communications  Compony 

301  6RIINWICH  STRfIT 
NIW  YORK  13.  N.  Y. 

CAMU  AOORfSS:  COMORADIO.  N.  Y. 

ALL  PHOMtS:  IIIKMAN  3-4509 

Wl  MAIMTAIM  OUR  OWN  FULLY 
IQUIPPtO  rtSTING  LABORATORY 
TO  TlSr  AMD  CUARANTff 
ANYTHING  Wt  UU 

TCS — Collins  mfd.  Novy  rodiotelo- 
phones  for  shipboard  and  mobile  use, 
complete  with  oil  accessories  for  op¬ 
eration  from  12,  24,  110,  230  volts 
d.c.  ond  1 1 0  or  220  volts  o.c. 

TDE — Novy  or  commercial  morine 
transmitters,  complete  110  &  220  I 
volts  d.c.  and  o.c. 

TBK — Novy  high  frequency  transmit¬ 
ter,  2-20  mes;  500  watts  output.  Sup¬ 
plied  complete  with  m,'g  and  starter 
for  d.c.  or  o.c.  operation. 

TBA4 — some  transmitter  but  with 
speech  Input  equipment  to  give  350 
watts  phone. 

TBL — Navy  oil-wove  transmitter;  350 
wotts  output:  CW  and  phone.  Sup¬ 
plied  complete  with  m/g  ond  starter 
for  d.c.  or  o.c.  operotion. 

TAJ — Navy  intermediate  freq.  trons- 
mitter,  175-550  kes;  500  watts  out¬ 
put.  Supplied  complete  with  m/g  ond 
starter  for  o.c.  or  d.c.  operotion. 

TBN — 200-3,000  kes,  complete  with 
220/440  volt,  3  ph.  50-60c  power 
supply— conservatively  rated  at  1  kw. 
output. 

SCR-284 — The  famous  mobile  and 
ground  equipment  station  for  field  use, 
complete  with  all  accessories.  Range 
3.8 — 5.8  HKs;  20  wotts  cw,  5  watts 
phone.  , 

SCR-510 — Mobile,  portable  FM  rodio 
station.  Operates  from  6,  12,  or  24 
volt  dc  supply.  Frequency  range:  20.0 
to  27.9  mcs. 

SCR-6 1 0 — Some  as  SCR-5 1 0,  but  with 
built-in  speaker  and  range  of  27.0- 
38  9  mcs. 

SCR-528 — Mobile  FM  rodio  station, 
operotes  from  12  or  24  volt  dc.  Fre¬ 
quency  ronge:  20.0-27.9  mcs. 

SCR-628 — Some  as  SCR-528,  but  with 
ronge;  27.0  to  38  9  rncs. 

MAG  —  10  cm.  PORTABLE  LINK 
RADAR  transmitter  receivers,  6-volt 
operation. 

RADAR  BEACONS 

AN/CPN-6 . 

AN/CPN-8 . 

Yi  end  YG . 

AN/CPN-4 . 

'AN/CPN-B _ 

olto 

AN/APS  2,  -APS-a,  -AP$-4, 
-APS-15 

SA.  SF,  SG,  SD,  SJ.  SK,  SN.  SQ- 
eq«ipme«t  end  spare  ports 


r  24  HOUR  N 
DELIVERY 
FROM  STOCK! 


Our  stock  of  mors  than 
million  relays 


in  over  a 
thousand  different  types 
—  is  the  world’s  largest. 
Don’t  delay  your  produc¬ 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  any  type. 

Telephone,  wire  or  write 
for  quotations. 


HIGH  FREQUEHCY 
EQUIPMENT 


HoltlM’.CabMt  MG  Mt.  6KVA.  l.pM..  400cy..  itOV 
aitt'mAtor.  !4rp«r»tHy  pkritfHl,  ht'lt-drivm  by 
\KW  10  Mr.  3  ph..  M  ry.  iiK>t«ir.  With  G.C. 
voltMM  r«iulat*r  and  axcittr  Mnit.  .  ill7S00 
LtUnd  MG  tat.  3KVA.  N9>ir-rxrltfMl.  34.%0  RI'M, 
400*ey,  3-ph..  i20/20BV.  4-wlra  altar natar.  dlrm 
ilrtvrn  by  NKW  5  HP.  ttOV.  3-ph..  40-ry.  imKor. 

With  Tultagr  rraulator... . . SGM.OO 

Nawtan  Braa.  MG  aat.  P/tKW,  l.pli..  4a0-ey..  2400 
APM  aitarnatar.  Iirlt  drifts  by  NKW  3  HP. 
210V.  3-ph..  40  ry.  luotar.  .KOS.OO 

Holtiar- Cabot  MG  tat.  IKVA.  3.ph..  400-cy.  il.lV. 
Hflf-axdtnl.  Rrlt  drivrn  b\  NKW  2  HP.  220V. 
.T-ph..  00-ry.  motor  With  rarlabla  tpaad  $baava 

4  valtata  rtfalatar .  $499.00 

BallantlM  MG  tat.  NEW.  IKVA.  I.ph..  400*ty. 
alternator,  115V,  aelf -pxHIhI  ;  lieltdrfren  by 
NKW  2HP  motor.  22*»V.  3  ph..  Wf-ry  With 
valtapa  rapniatar  4  varlaMa  tpa^  tbaava  $300.00 
6.E.  MG  tot.  2.9KVA.  300-ey..  MSV.  l-ph..  di 
rert-drirm  by  NKW  .5HP.  1750  HPM.  IIOV. 
.3-ph..  OO  ry.  motor.  Heparately  rudttKl.  With 
axcitar  aalt  4  rafulatar . $475.00 


. 3  cm. 

. 10  cm. 

for  shipboard  usa 

. .3  cm. 

. 10  cm. 


TUBES 


SPECIAL  PURPOSE  and 
TRANSMITTING  TYPES 
WRITE  FOR  OTHER  ITEMS  6 
UNLISTED  PRICES 


EDWARD  WOLF  COMPANY 

P.  O.  Rex  92  Mottaean.  24,  Moh. 

BLueMllt  4-I2S4 
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SEARCHLIGHT  SECTION 


All  kinds  of  surplus  •l•ctronic 
•  quipmoni  ond  compononts 

ELECTRONICRAFT,  Inc. 

27  Miiburn  St.  Bronxvill*  8  N.Y 

BRonxville  2-0044 


ron... 
Fon... 
GUM... 
HF2W  .. 
HYUZ.  . 
HYU4G. 
MYCU... 

KC4 . 

KC4-1... 

KYMA.. 

LVK . 

QKU7... 

SKUTA. 

•U4  ... 
RK47... . 
RKM. . . 
RK7S  . 
RXn? 
tonsA 
VTM  .. 
VUMt... 

wun  . 

WLU2A 
WU7M 
ZBUt. . 
4XUM. 
«$X<74  . 
MFl  ... 
(HFl  . . 
SIMQV. . 
UF7.... 
7HF4... 
(I.F7  ... 


JAN  TUBES 


2C*t  .  1A.M  4Ca4  . 

2Cil(W.C.)...  t.7l  ion . 

2J2U  .  I.M  t-4m . 

2JM .  U.M  lAJf 

U27 .  U.M  UKnVC.. 

un .  2X.M  MKIW... 

ZJU .  2IAI  MM . 

2iM .  2f.M  MU _ 

IMI .  MAI  MQS . 

2JU  .  M.M  MQI . 

2i«iA .  MA«  MM . 

2Kn  .  4MI  lAMF-Tw 

Mm  .  MAI  1040 . 

2H2I .  Z7.M  Nil  . 

2IUI  .  27.M  MMO  .... 

2X2  M  NHWOT. 

2X2A  .  LH 

102  WARREN  STREET 


ROSE  PRODUCTS  COMPANY 

REctor  2-S07S-9 


NEW  YORK  7,  N.  Y, 


WANTED 

BDIII  TNoImm  IwItcbbMrda,  BDIW  TllMnil 
SwItchkivN,  BD  M  Pswar  BMr4^  CEIII  V-F 
Rlufin.  Be72  CabliMtI.  FMII  FrUM*.  IM4S. 
RECio.  KSMM.  RAI7.  RA37.  RA9I  RmIMm. 
BDIII  TmI  Baardi,  BBC  gwllebbiardt.  Tn* 
CFIA,  CFSA,  CF2B  Carrier  EaulpaMbto.  Aay 
edaditlM  ..d  anaMltv. 

W.820S.  Qertronln 

ISO  W.  12  BL.  Sew  Yorb  M.  W.  T. _ 


WANTED! 


m  ORDER  TO  sumv  GOVERHMENT  AND 
INDUSTRIAL  REQUIREMENTS,  WE  ARE 
PATINO  TOP  DOLLAR  FOR  AU  TYPES  OF 
RADIO  AND  ELECTRONIC  SURPLUS.  WE 
SPECIALIZE  IN  TEST  EQUIPMENT  AND 
COMPLETE  RADIOS.  SUCH  ASt 
APA,  APN,  APQ,  APR,  APS.  APT,  ARR. 
ARC,  ARN,  ART,  ATC,  BC.  DY,  I.  IE.  LM. 
MO.  PE.  PU,  SCR,  TCS.  TN,  TS,  oad  moar 
ettiirt. 

WE  ESPECIAUY  NBEDi  APAIO,  APNS, 
APR4.  APS4,  ARCl,  ARCS,  ARTIS,  ATC. 
BCtSl,  BCS4S.  BC34S,  RCSII,  BCTSl,  DYIS, 
DY17.  1100,  LMIO  to  LMIO.  MOUtF.  MQIiSH. 
PUU.  RS/ARN7,  R5A/ARN7,  SCR7IBC, 
TCS.  TNIO,  TN17.  TNIS,  TNIS,  TNS4,  TSS, 
TSIS/AP,  TSSS,  TSSS,  TS4S,  TS7S.  TS7S, 
TSIOS.  TS147/UP.  TSI4S/UP,  T8I7S,  TB174, 
TSI7S,  TSSSO,  TSSSl,  TSSSS,  (ICT,  IF,  IQ, 
SCT,  9DG,  SF,  SO,  IDO.  SO  IISV.  60  e.p3. 
Salayna),  nd  oU  typn  of  Hiwlilt  Packard, 
CtoBdral  Radio  Co.,  Moaouronaata  Corp., 
Booatoa  Radio,  Forris,  Loads  S  Northrup, 
oad  other  lost  aqulpoioBt. 

Plaose  state  accurate  deacrlptioa,  coadi- 
tloa,  oad  your  lowest  price.  Exploia  stodi- 
iieatloB,  it  oay.  Wo  pay  iroight  chcages. 

PURCHASmO  AGENTS,  ENGINEERS,  EX¬ 
PORTERS,  INDUSTRIAL  BUYERS,  DEALERS, 
AND  INDIVIDUAU,  Please  sead  us  your 
requiremeats. 


WANTED 

ART-ia.  ATC.  DY.I2.  DY-I?.  APIt-d,  APR-9. 
APN-I,  ARC-1.  ARC-3.  RTA-IB.  BC-34S.  BC-312. 
BC-342.  SCR-IS4.  BC-1306.  GN-M.  PE-237,  6RC. 
TEST  Eselsaiabt.  Slinal  Caret  A  USF  Saesly 
Catalofi.  Tacbnleal  Manuali. 

ARROW  APPLIANCE  COMPANY 

BOX  II,  BOSTON  I.  MASS. 

LYsb  S-SIOO.  Rlebaiand  2-MII 


CASH  REWARD 


ART- 13  XTAL  CALIBRATORS 


Also  Boed  ART-IS  Traasmiltors  oad  spore 
parts,  plus  BC-34S  Q  oad  R,  BC-7St  A.  AM, 
B,  C  oad  1-152  A,  AM,  B,  C — plus  oay  other 
gear  you  hare  tor  solel 


V  I.  H  RADIO  I  ELECTRONICS 

2031  W.  Vasice  Blvd.,  Loi  AsgciM  6.  Cellf. 
•  Phese  CeffscI;  REpuMIc  3-II27  • 


The  Searchlight  Section  is  at 
your  service  for  bringing  business 
needs  or  "opportunities”  to  die 
attendon  of  men  associated  in 
execudve,  management,  sales  and 
responsible  technical,  engineer¬ 
ing  and  operating  capaddes  with 
the  industry  served  by  this 
McGraw-Hill  publicadon. 


NIW  CATALOG  NOW 
AVAILAGLi. 


"ALL" 

BC-SW  aiadMsd.  m.«. 
APN-I,  $210.00. 

ARC-S  aaaiitsta,  |7M.M. 
R77  Raraimrt.SNS.OS. 
ARC-1,  tsro.oo. 

BC3I2,  101.00 
BCS43.  100.00 
labM  to  laipatHes  toi 


Will  buy 

ART  •  IS  /  tysa  T-47A. 
S2SS.0S. 

ART  .  IS  /  tysa  T-47, 
SIIS.SS. 

BC-$N  saaiadlflad. 

671.00. 

Shis  «ta  Exsraas  C.O.O.. 

H.  FINh 

40  WeslilwBtew  Ays. 


PHOTOCON  SALES 


Prectoiea  teat  eguipaeat 
Special  Purpeae  tubea 
Ceatrel  traaBtonaera 
Selayas.  Syaehroe 

THE  OVERBROOK  COMRANY 


MlUtary  comtounlcotlBae  aqalpmeat 
Job  tola  oi  eU  coadeaaera 


Ovorbrouk,  MassochuMtts 


4M 
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ELECTRONICS  — Jmm,  79S3 


Prices  Stibject  to  Change  O f  ,  92  Broad  Street,  Bobson  Pork  57,  Most. 

Without  Notice  CtocttWMCi, INCORPORATED  Wellesley  5-5210-1 


SEARCHLIGHT  SECTION 


SEARCHLIGHT 


CHOKES  AND  REACTORS 

t.  m.  ClMlw.  Ravtlwwi  UXMM, 
raM  IIH  •  .WM  imvRMt  M.M 
i.  M.  cmm,  ux-nuA, 

raM  IMH  «  L«A  UMVIIMS.  2.M 
ft.  M.  Cbaha,  RavtlMaM  UXnU, 
rataA  .tNH  0  2.M  imvmilft  4.M 

Chaka  Amit,  RavllwaM  mxtUi. 
rataA  Oval  Lmi  to  .ItA,  42u 
rat  aaah  tat.  ITMVMlft  1.M 

dMha  Aaair,  RavMMaa  CR0MM>. 
rataft  LIM  to  .MftA  ftaa.  #2; 

•.7H  to  .SI4A  ITtWmNft  1.H 

OariMa  Cathafta  MaAiitaWait  Raac- 
lar.  O.C.  «T47MM,  ratato  HH  « 

.•tftA  tack  aMt,  Mlt  OC  rat. 

1»  M.  Mftty .  2T.M 

TRANSFORMERS 

WrHa  far  Quantity  Ofataunta 
■aythaan  UXt4MA,  0rli  lUV  tftft^ 

Smi  iV  to  lA  11,  tMVIlINft  . S1.H 

R^kaan  OXMMR,  Rrli  UIV  4ftft~ 
ftiCI  fV  to  IM  MNV  RMft  U.M 

AC-RC  Trana.  Raytkaan  UX71U. 
tori)  lUV  4Mcy  ftaci  tfMV  to 
.IMA  Taat  IXInA  4.2i 

rHanMnt,  Raytkaan  2ft2-12ft202, 

Aril  USV  4N^  ftatt  C.SVCT  to 
M  2.11 

O.C.  fKMJlU,  Output,  Prii  mil 
ftati  MSftll  Pri  InAi  2ftH  to  .HA 

UV  May  LM 

e.C.  fU044«,  0rli  2ftftV  ftact  2M/ 
liav  tftcy  IMW  LM 

G.K.  tuatn,  Prii  1  l.f/S.t  (/Itv 

May  ftaai  M-SftV  IMW . LM 

Raytkaan  Output  UXT4M,  Prii 
MMll  TftMA,  ftaai  72tll  tMA  Ltf 

a.C.  4UMM,  Prii  Mft  2MV  ftftey, 
ftaai  72.tv  .mtKVA  LM 

fttanaar  MnAulatian  AS(71.  Far  uaa 
w'tL4  alaaa  Al,  Frii  4IM1I  ftaai 
IMftU  .  Lti 

W.E.  fKftMM,  Frii  MIV  tftey.  ftaa 
'll  UftftV  to  IMMA,  ftaa  f2i  iV  to 
4A,  ftaa  fti  4.1V  to  lA,  ftaa  lii 
LSV  to  7.M,  AH  laaanftarlaa 

aantar  tappaft . 4.M 

IRalanay  Claa.  f  RELlftltl,  Frii  lit/ 

2MV,  M  M  ayi  ftaai  2im  Valta 
to  2MMA,  Oil  FlllaA.  14  W, 

It'D.  2ft-^*H  aaa.  af  Ina  . 17t.M 

G.C.  Cat.  fTtGMt,  Frii  2ftl.iV|  ftaai 
t.lVCT  to  2MA.  M'ttay.  2.44 
KVA,  Wt:  IM  Ika.  • !« *■?  v/*!*- V*  M.M 
G.C.  Cat.  f747M72.  Frii  IM'IMV, 
M/Mayi  ftaai  24M'212ft/221ftV  to 
Llt2  L222/L2«A.  LMKVA  4>.M 

G.C.  Cat.  f7471M7.  Frii  2U/tS«V. 
M/Mayi  ftaai  iVCT  to  MA,  tKV 
Ina  22.M 

G.C.  Cat.  f747Mtl.  Frii  UIV.  M/M 
avi  ftaai  1114 '172t/MllV  LU 
KVA,  LSKV  Ina  .  47.M 

PULSE  NETWORKS 

tarataa  fT.I-I4-U-H-(T.P.  7,IRV  ST.tf 

•araaaa  f7.i.|.I.1.2aa-tT.P.  T.tHV  ta.T* 

•araaa*  IHV 

•araaaa  <U-(t.a.l-iaaa-UP  |7*.*> 

tarataa  <ll-A-t-taa-MP  .  ttr.f* 

tarataa  fii-C4-a.tt-4aa-iap .  tia.t* 

Faat  flf-Ci-l.ll-Tat-UaiT  . ftt.l* 

W.C.  ra.lllltt  Mataart  Ana  . 

TrsMs.  Tvaa  WX^illT. 

^rli  4HV.  1  Mm.  Rmi  1«NV  UA.f32.f  • 

HIGH  VOLTAGE  CAPACITORS 

Cal.  •  wia.  wvnc  PrUa 

iariat  .  M  ikv  .  tti.at 

ILXaia  ..  lit  .  IMV.  tT.M 

iirati  1  4IIV  14.M 

aF04t>440  T  4HV .  U.M 

t4ri  .  4  iMV .  U.M 

14F2  2  .  >HV.  .  .  •2.M 

2tF2ia  t.l  IHV.  ir.M 

AIMI.  2i.2l  IHV .  ir.M 

THaaa2a  .  2  ihv  . . .  2r.M 

1222112  .  2i.22f  2.IHV  22.M 

212a  2>l.a  2. IHV.  .  22.M 

IIFIM  4.1  .  2.IHV .  .  .  2I.M 

CC2ia  .  2ia.l  IHV.  I2.M 

lN2t  .  t.l  .  IIHV.  I.ll 

laartaaa  1.1 .  MHV.  .  2I.N 

2IFM  t.l .  UHV  I.ll 

THUaail  .11  II.IHV  11.11 

IMia . 21  IIHV.  U.M 

t4FlI  1  IIHV.  ILN 

ilFli  1  IIHV  .  4I.N 

lIFli  .  .  1.1.  .  IIHV.  ll.M 


This  index  is  publitked  at  a  convenience 
to  the  readers.  Care  it  token  to  moke  it 
accurate  but  ELECTRONICS  ottumei  no 
responsibility  for  errors  or  omissions. 


EMPLOYMENT 
Positions  Vacant 
Poiitiont  Wanted 


BUSINESS  OPPORTUNITIES 
Offered . 


NOTICES 
Auction  . 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale  . 


WANTED 

Equipment 


ADVERTISERS  INDEX 


Admiral  Corporation  .. 
Allied  Electronic  Sales 

Alltronics . . 

Arrow  Appliance  Co.  . 

Arrow  Sales  Inc . 

Atlu  Distributor . 


Harry  Electronics  Corp.  . . ^33 

Hendix  Aviation  Corp.,  Bendix  Products  Div.  407 
Bendix  Radio,  Div.  of  Bendix  Avia.  Corp.  404 
Bendix  Aviation  Corp.,  York  Division  ....  40H 

Blan  . 424 

Blonder-Tongue  Laboratories,  Inc . 408 


4e~ 

CSmt-l  Rapaatar  AC  Syn.  USV 
CM4M  niaM  FJt4.S  TranamlHar 

USV  A#.. 

Cto^-l  Typa  11-2  Rapaatar.  USV 
C7|>m  tranamIHar  AC  Syn.  USV 
Cm4t  DWaranllal  AC  ftyn.  USV 

CTtttt  typa  XII  OHfarantlal  USV 

•S' 

CTMlt  Tranamittar  AC  ftyn.  MV 
C7m4  TraiMmlttar  AC  ftyn.  lUV 
CreiM  DItkl  S4-4,  Raaalvar  USV 
CTSIM  Makl  e4-t,  TranamlHar  lUV 

C7«tM  Typa  XV  Tranafarmar  USV 

eft^- 

CTaiei  TranamlHar  AC  ftyn.  USV 

M^ 

CTtlU  TranamlHar  AC  ftyn.  USV 

M- 

ee^m  Typa  ll-e  Rapaatar,  USV 

FATT.eS4T  Admiralty  TranamlHar 
USV  M'. 

FATT.4S4S  Admirally  TranamlHar 
USV  M^ 

Admiralty  ftlia  1  Mapallp  IMalar 
UtVM- 

Rapaatar  Typa  X,  CALtl2tA-l.  USV 

TranamlHar  Typa  IM-l,  12t  N 
VOC 

CAUeU.4  Typa  SU  Randli  Matar 
I2V  M~ 


CM-Tronics  Corp . 

Capehart  Farnsworth  Corp.  . . 
Cardwell  Mfg.  Corp.,  Allen  . . 

C  &  H  Sales  Ck) . 

Chase  Electronic  Supply  Co.  , 
Comet  Electronic  Sues  Co.  . . 

Communications  Devices . 

Communications  Equipment  Co 
Compass  Communications  Co. 
Connector  Corp.  of  America  . 
Convair  . 


Douglas  Aircraft  Co.,  Inc. 


Electro  Sales  Co.,  Inc . ^ 

Electronic  Engineering  Co.  of  California 

Electronic  Expediters . . 

Electronic  Specialty  Supply  Co . 

Electronicraft  Inc . 4 

Electronics  Inc . . . 

Empire  Electronics  Co . 

Engineering  Associates  . 


Fair  Radio  Sales  . 

Finnegan,  H . 

Freed  Electronics  &  Controls  Corp. 


General  Motors  Corp.,  A.C.  Spark  Plug  Div.  406 

General  Precision  Laboratory  Inc . 402 

Gibbs  Manufacturiim  &  Research  Corp.  .308,  404 

Goodyear  Aircraft  Corp. .  401 

Greenwich  Sales  Co . 428 


’tfon  o#  our  trumpiideus  llottroitic  invontorios. 
mmd  allow  us  to  quota  you  aeeor^litgly.  Fricot 
Kmtad  firms  oat  10  rfoyt,  Ham-rotad  28%  with 
urn  order  $10.  Marchaodlsa  fully  Guarontaad. 


Harjo  Sales  Ca  . 

Hershcl  Radio  Co . 

Hoffman  Ijiboratories  Inc.  . 
Hoffman  Radio  Corporation 
Herman  Laboratories  Inc.  . 
Houde  Supply  Co . 


50  rnmn  avl^  ioston  lajass.  gpirot  7-3456 
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TO  THE 

ADVERTISERS 


VOLTS  DIRECT  CURRENT 

•-1  VOC  >lmn»ii  tyw*  Uf .  tS. 

»-l  VOC  IlMCrtto  lyf*  T .  L 

•-M  VOC  CM  .  4. 

••M  VOC  OC  ty»«  OW41  .  4. 

•-M  VOC  WOTtMi  Mt  .  7. 

U-M  VOC  WariMr  4MfM  .  L 

•-1M  VOC  «mp«n  In*  M .  4. 

•-1W  VOC  WaatflM*  0X11 .  4. 

•-1M  VOC  Wttmm  Ml  .  t. 

•-1M  VOC  N*yt  tyw*  ITL .  1. 

•-IM  VOC  Triotott  cm  . . .  I, 

C-IM  VOC  llwn—  t»>*  M .  I. 

C-MC  VOC  Orma  MOIS  .  T. 

l«-HI  14-11  VOC  >  t.  Wamr . 


JUNE,  1953 


SKARCHLIGHT  SKCTION 
(Clastified  Advertiting) 

H.  E.  Hilly,  Mgr. 


KILOVOLTS  DIRECT  CURRENT 

4-1  W**lglH*  In*  NXll  .  ItS-tS 

•-1  Claip**a  MImM  M  .  U.iS 

•-LI*  UtaglM*  NXlt  .  t-K 

•-LI  W**l*n  M*«*«  Ml  .  17.iI 

•-Lf  OMtar-Cmlth  TON  .  ll.l! 

•-Lt  W**Mm*  NXlt  .  ILK 

•■4  IMtor-CHimi  TON  .  IT.K 

•-4  W**l*n  M*4M  Ml  .  U.TZ 

Lt  WaMglw*  NXlt  . 17.t* 

l-C*  OMter-«mlth  TON  .  7.2t 

LU*  W*rtMi  M*4*l  741 .  It.t* 


Instrument  Associates 


Kollsman  Instrument  Corp. 


I-apirow  Bros . 

I.ectronic  Research  Laboratories 
Lewis  &  Kaufman  Ltd . 


AMPERES  RADIO  FREQUENCY 

LLt  MrastMS  7C1M1  t4.t* 

1-1  Q.C.  In*  0041  t.TS 

LI  Vtaslfh**  lv»*  NTlt .  t.Tt 

LLt  W**l*n  MiM  M7  .  7.2t 

L2  Si«ip**n  M*4*l  Ul .  I.lt 

LLt  0«rtlnal*n  IllC  .  t.2t 

- *  1.M 

LM 
t.2t 
Lit 
7.7t 
7.7t 
7.rt 
7.7t 
Lit 
t.7t 
1.M 
Lit 
ILM 
7.7t 
Lit 
7.7t 
7.7t 
1.M 
l.7t 
t.7t 
I.lt 
I.Tt 
l.7t 


Magnavox  Co.,  The  . 

.Marc  Manufacturing  Corp . . 

Maritime  International  Co . 

Maritime  Stsitchboard  Co . . 

Maxson  Corp.,  W.  L . 

.VlcMunnell  Aircraft  Corp . 

.Medical  Salvage  Co.,  Inc . 

.Mclpar  Inc . 

■Merrick  Electronics . 

Minneapolis  Honeywell  Regulator  Co. 

Mogull  Co..  Inc.,  Alexander . 

Monmouth  Radio  Laboratories . 


MICROAMPERES  D.C. 

LM  0*Jwr-Ain*c*  <411  . 

tLLM  timaton  M*M  » 

LILM  tWaslohM  4  (soacMi 
LIM  tW**l)|li**  NX-li 
LIM  W*«l*n  M*4«l  Ml 
ULLIM  W.C.  0144111 
•-1M  e.C.  In*  OW41 
LM«  W*H*n  M*4*l  tM 
LM*  tun  1AU1I1 


LLt  Oondti  MTSIA  . 

LLt  TrMoll  <441  . 

LLt  O.L  0044  . 

LI  O.C.  lyp*  004* . 

Lt  O.C.  lyp*  0044  . 

4-1  WasIgM*  lyp*  NTlt  . 

LI  Wostfli**  In*  OTll  . 

4-4  O.C.  lyp*  0«VU 

•-•  J*w*ll  <U  iim*4  ..  .. 

Lt  O.C.  lyp*  OWtl 

Lt  m—tun  M»4*l  42t 

Lt  «**Htli**  lyp*  NXlt 

4-4  O.C.  lyp*  OW44 

Ll.l  O.C.  lyp*  0041  . 

LI  O.C.  lyp*  0044  . 

LI  J*w*N  lyp*  14  (Its**'  . 

LM  Wsslahss  lyp*  NTlt  . 

LM  O.C.  0044 

Lll  >FS>1MA1  BwrIInpiMI  IIC 
•-M  O.C.  lyp*  0044 
LIS  O.C.  0044 


National  Scientific  Laboratories  Inc. 
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Electronic  Weathentnpping,  nude  of 
knitted  wire  meth  compresKd  to  required 
size*  and  ihapet,  effectively  “shields'* 
these  openings  against  RF  leakage  just 
as  weatherstrips  seal  doors  and  windows. 

Openings  such  as  these  are  necessary 
for  operating  and  servicing  the  electronic 
equipment  housed  in  the  meul  cabinet. 
Yet  these  same  openings  destroy  the  full 
shielding  efficiency  which  an  “unbroken’* 
metal  container  would  otherwise  provide. 
Careful  machining  of  mating  surfaces  at 
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these  openings  is  an  obvious  answer.  But 
such  work  is  expensive,  and  the  initial 
close  Ht  is  often  destroyed  by  repeated 
openings  and  closings,  by  warping  of  the 
lid  or  door  and  by  corrosion  of  the  mating 
surfaces.  Numerous  latches,  screws,  bolta 
and  other  fasteners,  closely  spaced,  will 
help  keep  these  joints  RF  tight,  but  they 
are  a  time  consuming  nuisance  whenever 
the  cabinet  must  be  opened  and  closed, 
and  they  are  also  expensive  to  purchase 
and  install. 

Metex  Electronic  strips  and  gaskets 
eliminate  these  objections.  Being  made  of 
metal,  they  are  conductive;  and  being 
knitted  they  are  resilient  and  conform  to 
normal  surface  irregularities.  They  actu> 
ally  “block”  the  otherwise  leaky  openings 
with  a  gasket  of  flexible  metal,  and  make 
the  cabinet  as  effective  a  conductive 
shield  as  if  the  openings  had  never 
been  made. 

Metex  electronic  strips  and  gaskets  are 
easy  to  install.  Not  only  are  they  inex¬ 
pensive,  but  their  use  may  well  save  more 
than  their  cost  by  eliminating  many  opera¬ 
tions  that  would  otherwise  be  necessary. 
They  are  (Available  in  different  shapes, 
dimensions  and  resiliencies  to  meet  the 
varied  requirements  cd  specific  electronic 
applications  and  can  be  made  of  metals 
or  alloys  selected  to  meet  actual  or  antici¬ 
pated  corrosive  conditions. 

A  bulletin  giving  detailed  information 
is  available  on  request  from  the  manufac¬ 
turer,  Metal  Textile  Corporatioii,.64l 
East  First  Avenue,  Roselle,  N.  J. 

Want  HMft  lutsnuuttsu?  Um  post  curl  so  lust  pufs. 
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Ballanline  Laboratorira,  Inr 
Burry  Corp.,  The . 


A  pliatc  itiuilivs  null  detector  wherein  no>M 
end  harmonic  voltages  are  eHectIvely  eliminated, 
s  for  use  in  coniunctlon  with  bridge  end  po¬ 
tentiometer  circuits. 

s  Simpliried  end  precise  lerolng  oi  synchro 
devices. 

s  Allows  separate  adjustment  oi  phase  and 
magnitude  in  null  circuits, 
e  Eliminates  the  necessity  for  filters. 

. SPSClVrCAflONS . 


Input  Imps^ence 

High  Gain -2  megohms  shunted,  by  30  mmfd. 

Low  Gain..-2.S  megohms  shunted  by  IS  mmfd. 

Sensitivity _ 4  millivolts  off-scale  deflection 

Frequency  Range— 

30-10.000  cps  (higher  ranges  available) 
Selectivity.tO  db.  down  on  ell  noise  4  harmonics 
Reference  Input  Power_ 

Maximum  Input  Voltage 

Peek  Input  Voltage _ 

Power  Supply _ 10S- 

Dimensions— Hgt.  9  in, 

Weight_ 


Ihsno  Electric  Ca...; . 

Davea  Co.,  The . Third 

DeJur  Aauee  Corporation . 

Ihetrott  Diesel  EaplBe, 

DIv.  General  Motors  Corp . 

Diallpht  Corporation  . . 

Driver  Co.,  TVlIbar  B . . 

Driver-Harris  Conn  pony  . 

DuPont  DeNesaonrs  A  Ce.,  (Inc.),  E.  1 
DX  Radio  Products  Ce . 


2S  pounds 


WMt  uiart  Morowtloa?  Um  poet  curd  on  test  pofo.  Kdlnoa  locorporated,  Thentav  A 
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TUBELESSi  AFC 


INCREDUCTOR 


C.li.S. 

1  \m)u\ii)iuFs 


^tCTRONl^' 


391  LUDLOW  ST  STAMFORD,  CONN 


KliUrr  Knitinerrlnff  I'o..  Inc . 38 

Kitci-Mci'ulliMvh,  Inr . 8 

Klertrnn  Hfn.  C® . . . 

KIcctrifal  Indotitrim  Ulvtuloa, 

Ampcm  KIcctronIr  C'orp . 

Klectro  Motive  MIk.  t'®.,  Inc . 

nectro-Terh  K<iuipmn>t  C® . 

Klertro-Technlml  Products,  DIv.  of 

Sun  t'hemlral  t'orp . 

Klertronir  Instrument  Ine.,  tKICO) 
Kiwlneerinc  Kesenreh  Associntos, 

Inv.  of  Bemlnjcton  Kand . 

Kpco  Prodncls,  Inr . . 

Krie  Keslstor  Corporation . 

Kverendy  Platinic  Co . 


F  Ji  M  Sales,  Ine . 

Fairehlid  Camera  A  Instrument  <  orp 

Fansteel  Metallnncteal  Corp . 

Federal  Telephone  ft  Radio  Corp. , . . 

FUtmn  Co„  Ine . 

Finn  ft’  Company,  Ine.,  T,  K . 

Fluke  Knclneerlna  Company,  John. . 

Ford  Instrument  Company . 

Freqiieney  Standards . 

Fnsite  Corptiratlon,  The . 


<•  ft'  M  I'kiulpment  Co..  Ine . 

tiameaell  Ctimpaiiy  . 

Gates  Katllo  Company . . 

tieneral  Ceramles  ft  Steatite  Corp 
General  Kleetiie  Company 

.\pparatiis  llept . 30,  43,  M,  I 

Chemical  IHv . 

Components  I>ept . 

Fleet  ronles  Ilept . 

Tube  Dept . 

General  Indnstries  Co . 

General  Radio  Ctimpany  . 

Glaiininl  ft-  Co.,  Ine.,  G,  .M . 

Grayhill  . 

Green  Instrument  Co.,  Ine . 

Gries  Repnaliieer  Corp . 

Gndebro<l  Hms.  Silk  Co.,  Ine . 


THf  SCHfMATIC  A»OVE  lUUSTRATES  THE  USE  OF  AN  INCREDUCTOR  CONTROlLAiLE  IN- 
OUCTCR  TO  AFC  LOCAL  OSCILLATOR  OF  A  RECEIVER.  A  SAMPLE  OF  THE  INTERMEDIARY 
FREQUENCY  SIGNAL  IS  FED  INTO  A  DISCRIMINATOR.  THE  RECTIFIED  OUTPUT  CURRENTS 
FROM  THE  DISCRIMINATOR  ARE  FED  TO  THE  BALANCED  CONTROLLED  WINDINGS  L.  2  AND 
W  3  OF  THE  CONTROLLABLE  INDUCTOR.  A  SMALL  DC  CURRENT  IS  FED  THROUGH  CONTROL 
WINDING  U  1  TO  SET  THE  CONTROLLABLE  INDUCTOR  AT  ITS  MOST  SENSITIVE  POINT.  THE 
SIGNAL  WINDING  Lk  FORMS  PART  OR  ALL  OF  THE  LOCAL  OSCILLATOR  TANK  INDUCTANCE. 


INCREDUCTOR  CONTROLLABLE  INDUCTORS,  WHEN  USED  IN  THIS  MANNER  PROVIDE  FAR 
GREATER  RELIABILITY  AND  RANGE  OF  CONTROL  THAN  REACTANCE  TUBES.  THE  CONTROL 
CURRENT  SENSITIVITY  IS  SO  GREAT  THAT  AN  AMPLIFIER  IS  HARDLY  EVER  REQUIRED  BE¬ 
TWEEN  THE  DISCRIMINATOR  OUTPUT  AND  THE  CONTROL  WINDING.  BECAUSE  OF  THE 
ENORMOUS  RANGE  OF  INCREDUCTOR  UNITS  AS  COMPARED  TO  REACTANCE  TUBES  THE 
CIRCUIT  AS  SHOWN  ABOVE  MAY  BE  USED  BETWEEN  -55  AND  -FBO'C. 


Ilammarlami  Manufa<-luiinit  Co.,  Ine...  TRO 

Hardalek,  HIndle,  Ine .  R3 

Hart  Mannfaetiirinir  Company .  313 

Haydon  Co..  A.  W .  831 

Haydftn  Mnnufaetiiiinc  C®..  Ine .  387 

Haydon  Salteh  Co .  3RR 

Heath  Company  . 368 

Heiland  Keneareh  Corporation .  330 

Heldor  Manufa<-tnrlnir  Corp .  830 

Heilpot  IMv.,  He<-kmaii  Inatmment®,  Ine.  lOM 

Hemina-a.r  ft  Bartlett  Mfft.  Co .  390 

Heppner  Manufaeturintt  C® .  878 

Hermaaeal  Co.,  Inr .  88 

Hermetle  Meal  1‘rmlurtH  Co .  181 

Hewlett-Paekard  Company .  51 

HInde  ft  Uanrh . *  . . . .  881 

Hopkina  RnflneerinK  Co .  388 

Hufthea  .\lrrraft  Company .  8S5 

Huchea  Reaearrh  ft  Bevelopment 

Initoratorlea  . 854,  377 

HuKhry  ft  Phllllpa .  310 

Hyeor  Company,  Ine .  884 

Hydm-.ftire,  Inr .  8.77 


FOR  FREQUENCIES  BETWEEN  2  AND  1 5  MC  WE  RECOM¬ 
MEND  OUR  TYPE  6SBA2.  THE  65BA1,  WITH  A  SINGLE 
CONTROL  WINDING  IS  AVAILABLE  FOR  OSCILUTOR 
AND  GENERAL  PURPOSE  USE  IN  THIS  RANGE.  DATA 
SHEETS  ON  THESE  AND  ON  UNITS  FOR  OTHER  RANGES 
WILL  BE  SENT  ON  REQUEST. 


THE  65BA  SERIES  OF  THE  INCREDUCTOR  CON¬ 
TROLLABLE  INDUCTORS  IS  RUGGED,  SHOCK 
RESISTANT,  COMPACT  AND  OF  LIGHT  WEIGHT 
CONSTRUCTION  PROVIDING 


ZERO  REPLACEMENT  FAaOR 


C.  G.  S.  LABORATORIES  systems  engineering  specialists  have  suc¬ 
cessfully  used  INCREDUCTOR  techniques  in  modern  commercial 
equipments  and  industrial  electronic  applications. 


Illlnoia  Comirnaer  Co . 

Imtra  Cnrporation  . 

Indiana  Rteel  Fmdueta  C® . 

Indnatiial. Hardware  Mfir.  Co..  Ine 

Induatrlal  Mlea  Corporation  . 

Induatrlal  Teat  t^ulpment  C® . 

Induatrlal  Timer  Corporation . 

Inatrument  Corp.  of  .ftmerira . 

Inatmment  Reaiatnra  Co . 

Inaulatlon  ft  WIrea.  Ine . 

Intereontinental  Marketing  Corp., 

International  f>Tatal  Mfft.  Co . 

Ippollto  ft  Co.,  Inr.,  Jamea . 

lr\'lnttton  S'amlah  ft  Inaulator  C«. , 
I-T-R  Realator  lllvlahm  of  the 
I-T-K  CIreult  Breaker  Co . 


WRITE  ON  YOUR  COMPANY  LEHERHEAD  FOR  ENGINEERING  DATA  AND  TECHNICAL 
BULLETINS  COVERING  STANDARD  TYPES.  WE  WILL  BE  GUD  TO  GIVE  YOU  OUR  RECOM¬ 
MENDATIONS  REGARDING  YOUR  SPECIFIC  PROBLEMS.  _ 


JetTera  Eleetronlea  lllvlalon, 
Hpeer  Carbon  Company . . 
Jelllir  Manofaeturinir  Corp., 


”  ■ 

"  I 
— 
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Want  mar*  informatlant  Um  post  cord  an  iMt  909*. 
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CHEMELEC 

ELECTRONIC  COMPONENTS 


FLUOROCARBON 
PROOUCT'S  DIVISION 

CAMDEN  1,  NEW  JERSEY 


JoiiBi>-MaaTUIo  . 

JetaBnoa  ('•Bpujr,  R.  R . 

Joam  IMv.,  Uewanl  B.  ('tarh  Mf*.  Co. 
•loae*  Eie«troalrn  Company,  M.  C.... 


Kahlp  Kncinoorinff  Company . 

Karp  Mrtal  ProdortH  Co.,  Inr . 

Kartron  . 

Kaopp  Jt  Mono.  C.  B . 

Kc4thlry  laotmmrnlH . 

KrtlofTB  Company,  M.  W . 

Krnyon  Tramtformrr  Co.,  Inr . , . . , 

Kmtrr  Holder  Company . 

KIncK  RleetronirH  Co..  Inr . 

Kinney  Maanfartorinp  Co . 

Klein  M  Hone,  MathlaH . 

KnlphtH  Company,  damm . 

KollHman  Inatrument  Corporation 


I^Lboratory  for  Kie<-tr»nira,  Inr , 
IjMnbda  Klertronlc^  Corporation 

laympkln  l.aiioratf>r1ni.  Inr . 

Ijtpp  InMilator  Company,  Inr... 

I,earh  Keiay  . 

I,rland,  Inc..  G.  H . 

I,enk  Mfp.  Company . 

i.enkurt  Klertrir  Halra  Co . 

l.ewU  *  Kaufman.  Idd . 

I.indbera  Ibuctneerlnk  Co.. 

Transformer  lM*lnion  . 

IJndpren  A  Aaaorlateo,  Krik  A.. 

I4nk  .Vviatlon.  Inr . 

Inrd  .Maniifartnrlnp  Company. . . 


"TEFLON  INSULATED”  means 
higher  performance,  greater  depend¬ 
ability,  no  danger  of  breakage  In 
assembly  or  service. 


Macnatran.  Inr . 

Macnerord,  Inr . 

Mapnetir  Amplifiers.  Inr . 

Malayan  Tin  Bureau . 

Malloy  A  Ca..  Inc..  P.  K . 

Manufartnrers  Bncineerinyr  A 

kkinlpment  Corp . 

Marconi  Instrument.  I,td . 

.Marlon  Kle<‘triral  Instrument  Co . 

.Markem  Marhlne  Company . . 

Measurements  Corporation  . 

Mepro,  lac . . 

Metal  Textile  Corp . . 

Metals  A  Controls  Corp.. 

General  Plate  Mr . . 

Methode  Maanfmturina  Corp . . 

Mira  Insulator  Company . 

MIrro.  A  INvIslon  of  Minneapolis- 

Honey  well  Repulator  Co . 

Midland  Maanfarturlna  Co..  Inr..., 

Miles  Keprodnrer  Co . 

Milford  Rivet  A  Machine  Co . 

Millen  Mfp,  Co,.  Inr..  dames . 

Milo  Radio  A  Klertronirs  Corp . 

MInneapolls-Hoaeywell  Repniator  Co. 

Industrial  IMv . 

Minnesota  Minlnp  A  Mfp.  Co . 

Minnesota  HUIrone  Rubber  Co . 

MItrhell-Rand  Insolation  Co.,  Inc... 

Maloney  Electric  Company . 

Muirhead  A  Co..  I.ld . 

Mallard  Overseas,  Ltd . 


CRYSTAL  SOCKITS 


Chemelec  Electronic  Components  offer 
all  the  advantages  of  this  outstanding 
insulating  material.  Surface  resistivity 
3.5  X 10^’  ohms.  Loss  factor  less  than 
0.0006.  Dielectric  constant  2.0  (60 
cycles  to  30,000  megacycles).  Service¬ 
able  at  -110“  F.  to  500“  F.  Won’t 
carbonize  under  arcing.  Zero  water 
absorption  by  ASTM  Test.  Unaffected 
by  extreme  humidity.  Won’t  DC  plate. 
Chemically  inert,  non-gassing,  immune 
to  corrosive  atmospheres,  fimgus,  oil, 
solvents.  Non-flammable,  tough,  resili¬ 
ent,  withstands  and  absorbs  mechani¬ 
cal  and  thermal  shock  and  vibration. 


Write  for  Catalogs:  Miniature  'Tube 
Sockets — No.  SO'428;  9-pin  Connec¬ 
tors,  No.  CN-409-M;  Crystal  Sockets, 
No.  CS-441;  Stand-off  Insulators,  No. 
TE-401;  Feed  'Durough  Insulators  and 
Torminals,  No.  CF-4()0. 


National  Company,  Inc . 

National  Moldito  Company . 

National  Roocarch  Corp . 

New  Hcrmta,  Inr . 

New  RorheUo  Tool  Corp . 

New  York  Traanformer  Co.,  Inr. 

Nordea  l.abormtoi1ea  Corp . 

North  .\merlcaa  Aviation.  Inc. . . 
Northern  Radio  Company,  Inc. . , 
Nothelfer  M'ladinp  Ijiboralorleo 


fNympIr  Metal  Produclii  Co.,  Inc 

Onan  A  Hono,  Inc..  It.  M' . 

O’Nell-IrwIn  Manufarturlnp  Co. . 
flptiral  Him  Rnpinccrinp  Co.... 


Panoramic  Radio  Pmdur'lH,  Inr 

Par- Metal  Prodneta  Corp . 

Paramount  Paper  Tube  Co . 


Waal  morf  inforiuottoa?  Um  pott  card  on  last  pog*. 
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Performance  With 


-mmammem- 

SIIIIS  10-12 

Electronamic 
TUBE  PERFORMANCE  TESTER 


with  17  flf/MfNT  #r««.polfi» 
Master  L0¥»r  S«f«cfor  Sysf«m 


To  toot  HMOorn  toOot  for  only  om  eboroctorlotlc 
will  not  nocoocorlly  rovool  ovoroH  oirfonnoMO 
iiQOOIIItlii.  Tobo  drcMlto  look  for  omto  toon 
JoM  Motool  ConOootonoo  or  othor  tin(lo  footer. 

In  tko  Proeition  Ilootronwio  Clrcntt,  tlio 
take  PCRFOMiU  ondor  appropriotoly  phMod  and 
aoloctad  Individual  atomant  potontlalt,  aneom* 
paaalnt  a  wMa  ranga  of  plate  family  cnaraetor- 
iatle  eurvea.  TMa  eomploto  Path  of  Operation  la 
'  '  tiM  IndleatlM  motor  In  tna  poalthw 
I  of  mplaco-Woali-Oood. 


In^atodbytli 
PCtfOliMMCe  torma 


Ni  IMPiMfo  pmBBM 

MM  otto  IMI  MmaartaMal  and  klaoid  rmaav- 

ablaMMr.  OIm  l<to a im iOV'..r|lM.M 
Aim  In  Muniar  m  iMb-ouMi  mmoU. 


*  PoaNMoa  to  II  ototoonl  praap. 
to  PHaaMul  voltotaa  fraai  to  to  tl7  voNa 
to  Taato  Naval  l  alaai  •  aad  7 

fNJTiaaalltarai 


doBWomappod  NjTiaaalHtoni  low  aanir  tiaaa 
aMtioi  taOooi  Ota.  minim  op  pilmhht 
M  m  ma  huunt  pin  pmitions. 


to  looum  iMN  TNM  uiMiNT  Munun 

OP  MNITIPU  PIN  PMITIOm. 
to  MM.  abort  oboak  aoaaltlvlty  far  apoalal  pa^ 
pggg  IriM  ssImIImi* 

^  BittHy  TMti  miBw  ImB 

to  balNIaPaalWtodam.braaaitawdraHarabart. 
to  *W  Pan  Vlalaa  Malar. 


btl  Mm  "PiMblM’'  EMtoMMU  TUto  TmMt  at 
iMdIna  radU  »aolaMM>  dUtHOaMn.  TVrIM  tor 
nan  llOt  Mtolie  OwerlVlM  Pimtolm  Tot  NaMo- 
- -  tor  aU  ohMM  rt  andMO  iIwTimIm. 


PuttM-Mnetiurer  CoMpnny .  108 

Pearbel  iUertroBira,  lac . 270,  207 

Phalo  Plaadles  Corporation .  240 

Phelpo  Dodaro  Copper  Prodaeta  Corp., 

lam  Manafaetarlac  INrIalaa . 20,  20 

Pix  Maanfaetorlaor  Co.,  Inr .  200 

Poland  Klortroalcs  Corporation .  70 

Poijraier  Corporation .  202 

Potter  •  Brumfield . 04 A,  04B 

Potter  Instrument  Compaav,  lae .  100 

Power  Rijuipment  Company .  222 

Preelaloa  Appaimtoa  Co.,  Inr .  444 

Precision  Paper  Tube  Co .  221 

Prensax  Pradnrts,  DIv.  Chlsholm- 

Kjrder  Co.,  Im- .  224 

Presto  Berordlns  Corpontton .  112 

Process  Detdarns  Co .  207 

Pyraasld  RIertrIr  Company .  72 

Pyroferrlr  <'o.,  Inr .  212 


Quakrr  City  (iear  Works .  222 

Qnnllty  Produrts  Co .  207 


B.K.l.  Hhieldrd  Kiirlosnres,  Inr .  277 

Radio  Cores,  Inr .  270 

Radio  Corporation  of  Ameiira 

OS,  22S,  Fourth  Cover 

Radio  Industry  t'ounril  .  221 

Radio  Materials  Corporation  .  113 

Radio  Rereptor  Company,  Inr .  220 

Railway  Communlrallons,  Inr .  326 

Railway  Rx  press  Aoenry, 

Air  Express  IMv .  122 

Raytheon  Manufarturlnn  Company .  38 

Bernier  Company,  l.td .  365 

Besistofles  Corporation .  330 

Rex  Rheostat  Co .  307 

Rorhester  Elect  ronlrs .  307 

Royal  Metal  Mfn.  Co .  378 

Kunxel  Cord  A  Wire  Co .  816 


Nan  Fernando  Electrir  Mfo.  Co .  870 

Nanvamo  Elertric  Company .  241 

Nrhmldl,  Inc.,  t>eo.  T .  382 

Nrientlllr  RIertrIr  DIv.  of  *'8'’ 

Corruoated  Qurnched  Gap  Co . 367 

'  Nrintllla  Macneto  Mr,,  Bendlx 

Aviation  Corporation  .  218 

;  Nealtron  Company  .  42 

I  Neron  Metals  Corporatlim .  273 

Nensitive  Research  Instrument  Corp . 206 

8ervo  Corporathm  of  America .  382 

8ervotrol  Company .  838 

:  Nesalons  Clock  Co.,  Tynl  Nwitch  DIv . 212 

>  Nhakeproof,  Inr .  07 

;  Hhallrross  Mannfartnrinu  Co .  216 

:  8toma  Instrument,  Inc .  802 

I  Mcnal  Engineering  4k  Mfg.  Co .  208 

I  MImmons  Fastener  Corp .  248 

Mmpson  Electric  Company . 203,  207 

:  Nola  Uertrir  Company .  241 

I  Horensen  A  Company,  Inr .  61 

I  Houthro  DIt.,  Nouth  Chester  Corp .  118 

I  Npeelalty  Battery  Cmnpany .  276 

Npencer-Kennedy  laboratories,  Inr . 274 

8prauoe  Electrir  Company . 0,  01 

'  8t.  Reuls  Paper  Co .  22 

Ntarkpole  Carbon  Co .  60 

Standard  COertric  Tim.-  Co .  88 

Standard  Pleso  Co .  286 

‘  Star  Porcelain  Company .  286 

Staver  Company,  Inc .  278 

Steriinc  Transformer  Carp .  276 

:  Steveas-Amoid  Incorporated  .  340 

'  Steward  Manofneturinur  Co.,  D.  M . 281 

Stoddart  Aircraft  Radio  Co .  288 

Stone  Paper  Tube  Company,  Inr .  07 

Stnrtevanl  Co.,  P.  A .  228 

Superior  Rlertrlc  Co .  68 

Superior  Tube  Co .  267 

Sylvaaia  Electrir  Prodnrta  Inr... 7,  200,  287 
Synthane  Corporation .  110 


•BW.VArM«d0aM 


t!4M  rmo.  M.V.e„  U  AA.  OtbiMillfl 
to  OMaOs;  ANm  Ntoto  Otrp.  U8..  Ttmoto. 

Wont  mett  infermoHonf  Um  pett  eoid  an  tori  pofo. 


Taylor  Fibre  Company .  114 

Technical  lastmmeat  Co.,  Inr .  228 

I  Teehaolegy  Instrument  Corp . 200.  201 

I  Tektrenlx  Inr .  200 


Telechron  Dept., 

General  Electrir  Co .  “ 

Teletronlrs  Laboratory,  Inr . 272,  207 

Teiewave  IsUMMatories,  Inr .  200 

Tensolite  Insulated  Wire  Co.,  Inc .  872 

TTiermador  Electriral  Manufaetnriac  Co.  368 

Tobe  Deutschmann  Corporation . 278.  270 

Trad  Television  Corp .  381 

Transistor  Produrts,  Inr .  280 

Transmdlo,  Ltd .  211 

Triad  Transformer  Mfy.  Co .  316 

Tm-Uhm  Produrts,  DIv.  of  Model 

Enylneeriny  A  Mfu.,  Inr .  40 

Tonu-Nol  Elertric.  Inr .  243 


L'clnlte  Co.,  Thr .  108 

Vnited  Manufarturins  A  Service  Company  340 

L’nited  States  Gasket  Company .  443 

L'nlted  Transformer  Co . Second  Covrr 


Vacuum  Metals  Corporation,  Sub.  of 


National  Researrh  Corp .  70 

Vartan  Assorlates  .  283 

Veedrr-Root,  Inr .  08 

Vickers  Electrir  Division, 

Vickers,  Inr . 314 

VIrtoreen  Instrument  Co .  294 

Vulcan  Electric  Company .  328 


Waldes  Kohinoor,  Inr .  101 

Ward  I.eonard  Electrir  Co .  80.  81 

Waterman  Produrts  Co..  Inr .  266 

Waveforms,  Inr .  302 

Werkrsser  Comimny  .  877 

Western  Gold  A  Platinum  Works . 362 

Westfield  Metal  Produrts  Co.,  Inr . 385 

Westlnyhonse  Electrir  Corp . 48,  376 

Weston  Electriral  Instrument  Corp .  106 

Wheeler  Insulated  Wire  Company,  Inc..  234 

White  Dental  .Mf^.  Co.,  8.  S . 306.  300,  377 

Wliltney  Blake  Co .  355 

Who’s  Wlio  In  EIrrtronIr  Distribution...  383 

Wiley  A  Sons,  Inc..  John .  358 

WUkor  DIv.,  Aerovox  Corp .  274 

Williams  A  Co.,  C.  K .  380 

Winchester  Electronics,  Inr .  887 


Xrelitr.  Incorporated 


379 


ZIeUk,  Daniel  U .  307 

Zophar  Mills.  Inr .  370 


■ 

PROFESSIONAL  SERVICES .  395 


SEARCHLIGHT  SECTION 

(Claisifitd  Advertising) 
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Since  Daven  originated  the  first  pie-type 
wire  wound  resistor  more  than  a  generation  ago, 
it  has  pioneered  many  innovations  in  the  pro¬ 
duction  of  resistors. 

Today,  only  Daven  uses  a  stranded  lead  wire 
to  connect  the  resistance  wire  to  the  solder  ter¬ 
minal  of  the  Super  Davohm  Precision  Wire 
Wound  Resistor. 

As  a  result,  no  matter  how  much  strain, 
stress,  heat  or  pressure  is  applied  to  the  solder 
terminal,  no  accompanying  shock  is  put  upon 
the  fine  resistance  wire  itself,  but  is  absorbed  by 
the  heavy  lead  wire  without  adversely  affecting 
the  resistor  in  any  way. 

Therefore,  Super  Davohm  Resistors  are  sub¬ 
stantially  more  rugged  than  conventional  resis¬ 
tors  and  are  able  to  withstand  unusual  vibration, 
rough  treatment  and  abnormal  shocks. 


This  exclusive  Daven  feature,  plus  the  many 
other  quality  aspects  of  Super  Davohm  Precision 
Wire  Wound  Resistors,  makes  Daven  the  leader 
in  the  resistor  field. 

The  Super  Davohm  line  includes  resistors 
made  in  accordance  with  MIL-R-93A  specifica¬ 
tions,  as  well  as  sub-miniature  units  to  give  you 
the  most  complete  selection  of  resistors  availa¬ 
ble  anywhere.  Deliveries  can  be  made  to  meet 
your  requirements. 

Write  for  assistance  with  your  problems, 
and  ask  for  a  copy  of  Daven’s  complete,  new 
brochure  on  Super  Davohm  Precision  Wire 
Wound  Resistors. 

191  CENTRAL  AVENUE,  NEWARK  4,  N.  J. 
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RCA  “50/50”  faceplate  ex¬ 
hibit  at  N.  Y.  IRE  Conven- 
tion  ihows  the  advantage  of 
“reflection-free”  faceplates. 
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...how  room  reflections  vanish*. 


Remember  this?  It’s  the  “reflection-free” 
demonstration  that  thousands  saw  at  the 
RCA  exhibit  during  the  IRE  Convention 
in  New  York.  The  right  half  of  the  kine¬ 
scope  faceplate  was  lightly  frosted  to 
“kill”  room  reflections,  but  the  left  half  of 
the  faceplate  was  left  untreated.  The 
miniature  room  provided  the  source  of 
reflections  as  it  moved  back  and  forth  in 
front  of  the  faceplate. 

This  photograph  shows  conclusively 
how  the  “reflection-free”  surface  elimi¬ 
nates  the  annoyance  of  room  reflections. 

If  you  are  using  the  “reflection-free” 
feature  to  fullest  advantage,  YOU  know 


what  this  potent  sales  aid  can  do  for  your 
TV  line.  For  it  goes  almost  without  say¬ 
ing:  you  get  greatest  boost  in  sales  power 
—with  RCA  metal-shell  kinescopes.  Wig/i- 
qualitij  frosted  faceplates  offer  the 
combined  advantages  of  reflection  sup¬ 
pression  with  fine  picture  detail. 

For  technical  data  or  design  help,  write 
RCA  Commercial  Engineering,  Section 
42FR.  Harrison,  N.  J.  Or  just  call  your 
nearest  RCA  Field  Office: 

(EAST)  Humboldt  5-3900,  415  S.  5th  St., 
Harriion,  N.  J. 

(MIDWEST)  Whitehall  4-2900,  589  E.  Illinoii  St., 
Chicago,  III. 

(WEST)  Madiion  0-3671,  420  S.  San  Pedro  St., 
Los  Angeles,  Cal. 


RCA  Motal-Sholl  Kinoscopot 

RCA-21AP4  jRCA-21MP4 

(magnetic-  ^  ^(electrostatic- 
focus  type )  focus  type ) 

All  RCA  Metal-Shell  Kinescopes 
feature  “reflection-free”  faceplates 
which  suppress  annoying  room 
reflections. 
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